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ISOPLOT20@ - A PLOTTING AND REGRESSION PROGRAM FOR ISOTOPE
GEOCHEMISTS, FOR USE WITH HP SERIES 200 COMPUTERS

by

Kenneth R. Ludwig

TRO

ISOPLOT200 is a program designed primarily for use by iso-
tope geologists, but of value for anyone who wants to plot X - Y
data in a simple, rapid, and flexible manner. Data can be en-
tered either from the keyboard or from datafiles produced by the
commercially—available VISICALC program. Data can be plotted as
a wide variety of symbols, including various error-symbols and
polygons. ISOPLOT200 can regress data using a modification of
the most widely-used two-error regression algorithm, and will
calculate isochron ages or concordia-intercept ages directly from
the regression lines. U-Pb isotope concordia plots (together
with intercepts and errors of regression lines) are a built-in
feature, as are single-stage growth-curves for Pb-isotope plots.
ISOPLOT200 is intended to be simple to use, and so is provided

with HELP screens, extensive error-trapping, and detailed
prompts. As a result, most users will seldom need to use this
manual.

The pedigree of ISOPLOT200 extends back several years, star-
ting from programs for HP-983@0/9831 computers (Ludwig, 1978a,
1979b, 1982). The most recent precursors are a group of programs
written for HP-86/87 computers (Ludwig, 1983). Because of the
much greater computational speed of the HP Series 200 computers,
together with a much more powerful BASIC language superset and
greater memory, it seemed worthwhile to develop a much more user-—
friendly version that would take. advantage of the harduware
advances. Hence ISOPLOTZ200. -

AR T

ISOPLOT200 was written for Hewlett-Packard Series 200 com-
puters (Models 216, 217, 236, 9816, 9817, 9836). The required
BASIC language version is either BASIC 2.2 or BASIC 3.@ (I’'ve
tried only the RAM-based versions), with the necessary language
extensions varying according to the version (see below). You
should have at least 750 kilobytes of RAM (before loading the
BASIC language). The program requires an HPIB printer (at address
701) and an HP-7475A E-pen plotter (at address 705). For the
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BASIC 2.0 language, you must also load (using the LOAD BIN com-
mand) the two binary programs AP2_1 and 6RAPH2_1, sold by HP as
language extensions. For the BASIC 3.0 language, the following
binary language-extension programs are required: GRAPH, GRAPHX,
MAT, CLOCK, KBD, ERR, KNB2_@, CS80, DISC, HPIB, and MS,

The program assumes that the keyboard is the OPTION 8@5
(ASCII extended keyboard character set) keyhoard -- the one that
is identical to the standard keyhoard of the HP-39836. I assume
that the standard Series 200 keyboard would work with little or
no modification, but haven't actually tried one myself.

The programs were developed using a dual single-sided 3.5°"
disk drive (model HP-9121), and should work equally well with the
HP82905B 5.25" disk drive. The program itself is compatible with
the HP-8122 double-sided 3.5" disk drive: however, HP has not
made the VISICALC program available for the double-sided disk
drives, nor will they continue selling VISICALC for the Series
200 at all. You can’'t even get a version of VISICALC for the HP-
9121 copied onto disk that can be read hy the HP-9122 drive. So
for the present, if you use the program with the HP-9122 double-
sided 3.5" disk drive, you'll have no way of constructing data-
files that ISOPLOT20@ can read - unless you want to write a
program to mimic the VISICALC storage format vyourself. Data
files created by PBDAT200, a Pb-U-Th isotope data-reduction pro-
gram (lLudwig, in press) are compatible without recourse to
VISICALC, however.

I've looked at CONTEXT MBA, a combhination spreadsheet/word
processing/file management/communications program that's supposed
to be compatible with the HP-9122. Unfortunately, the documen-
tation is opaque and the program itself much too complex for easy
use, Sso I'm not sure whether I'll ever have the time to modify
ISOPLOT200 to use CONTEXT MBA spreadsheet datafiles. Or whether
any users would bother with it either.

P N ARK ' N T

First, you should understand some of the basic features of
the computer —-- the keyboard editing keys (left, right, up, and
down arrows), what the softkeys (k@ - k9) are for, and how to
answer a query by the program. So if you have the time, read the
" introductory manual to the computer.
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LOADING THE PROGRAM

To load the program (the BASIC language and required exten-
sions must aready be in memory, of course), just put the
ISOPLOT2080 disk in the default drive (the one that lights up when
you type CAT, then press EXECUTE), type in LOAD "ISOPLOT“,1 and
wait about a minute. The program will start itself.
SETTING UP THE PLOT (X-Y plots)

The first CRT-display of the program (the one that appears
when you press the RUN key) will look something like this:
Rev. July 5, 1885 K.R. Ludwig, U.S. Geol. Survey

{{{L<<KLLLK ISOCHRON or X-Y PLOTTER 2>>>>>>>>>»>>»>

CRT PLOT CRT OUTPUT

Press CTRL C for concordia plot

. - - - . -t S S - T o iy e o ey e Sy P o g g WP e o e S e S S A S S o S e e ——— o o~ - - = -

IPRINTER OUTPUT! PLOTTER PLOT | t ;
fmmmmmm e e fmmmmm e m e fmommmm e fommmmmmm e R |
i :

- e - > > - S o o o - - —

In this section, I'll discuss the use of the ISOCHRON or X-Y
PLOTTER. 1If the display says CONCQRDIA PLOTTER at the top, press
CTRL I. If the display says PLOTTER PLOT at the wupper left,
press k1, and if the display says PRINTER OUTPUT at the upper
right, press k0.

First, select where your plot and your printed output are to
be sent. Softkey k@ determines whether the printed output is to
be sent to the printer or the CRT, and toggles between the two.
Look at the upper right of the CRT to see what the current status
is. Notice that the k@ label will always be the opposite. This
is because the softkey labels indicate what the softkey will do
when pressed, not what the current status is.
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Next, select where you want the plot to appear -- on the CRT
or the plotter. The current status is indicated at the upper
left of the CRT, and is changed (toggles from CRT to plotter) by
pressing kl.

If you select the plotter as the plotting device, several
more softkeys will be labelled on the bottom of the CRT, as
shown below:

: | STACKED PLOT1  HELP |
B R fmmmmmmmm e fmmmmmmmmmmmee B |

GET DATAFILE! START PLOT |

- — . (e o  ——— — T T > S > " G S W . ——— T — " - . ——— - - - - n - - o

To select one of the 6 pens of the HP-7475A plotter, press
k2. One of the bottom lines of the CRT will then ask you to
choose a pen.

To select a pen speed (how fast the pen moves while drawing
lines), press k7. Use the fastest speed (10) for draft plots,
slower for final or publication quality plots. The default speed
is the fastest.

To vary the relative sizes of the axis and tick labels of
the plot, press k5. The default size (1) is suitable for plots
that will not be reduced, but larger sizes are best for plots
that will be made into 35 mm transparancies or will be signifi-
cantly reduced during reproduction.

If you select either a slow pen—-speed or large labels,
ISOPLOT200 will draw each part of the plot twice (slightly offset

the second time to give thicker lines) to improve its clarity.

If you want the plot to be drawn vertically on the paper in-
stead of horizontally, press k6 (ROTATED PLOT).

If you want to stack plots sq that they share the same X-

axis (and X limits), construct the lower plot as usual, but with
specifically-defined limits for the plot-box (see below). Then
for the upper plot, press k3 (STACKED PLOT). Position the plot-
box precisely over the lower box. Because you specified a

STACKED PLOT, the upper plot will be drawn without labels for the
X-axis or the X-axis ticks, and without the first Y-axis tick-
label.
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Choosing the Axis Names:

When vyou've finished selecting the physical parameters of
the plot with the softkeys, as described above, press the
START softkey (k9). The CRT display will then be:

...Use * to start superscripts or end subscripts,
+ to start subscripts or end superscripts

- - e . S - " > T T T - - T >

(press CONTINUE to use PPM Sr and PPM Rb)

Shorthand for common axis-names:

SR -- Rb-Sr isochron ND ~- Sm-Nd isochron
PBA -~ Beta-Alpha plot PBG -- 6Gamma-Alpha plot
UA -- Alpha-Mu isochron UB -- Beta-Nu isochron

The axis names are the names that will be labelled under the
X-axis and to the left of the Y-axis,. You can respond 1to the
query in 3 different ways: (1) by typing in the X-axis name and
the Y-axis name (separated by a comma) and pressing the ENTER
key, (2) by pressing CONTINUE to re-use whatever names were used
in the last plot (PPM Sr and PPM Rb in the above example), or (3)
entering one of the “shorthand"” codes indicated in the screen: SR
to obtain the names for an Rb-5r isochron plot, PBA for a
208Pb/204pb _ 207Pb_204

You can specify superscripts or subscripts in the axis names
by wusing the " symbol to start superscripts (or cancel sub-
scripts), and the * symbol to start subscripts (or cancel super-
scripts. So if you wanted the axis names looking like

8 6

7,8
Sr/Sr and AL,

Pb plot, and so on.

you would enter the names this way:

"87+Sr/"86#5r and Al*2°0#3
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Entering the Plotbox Limits:

After you've entered the axis names for the plot, +the CRT
will display:

ENTER X AND Y LIMITS ([Xmin,] Xmax, [Ymin,]l Ymax)?

(press CONTINUE to re-use 9, 14, .7, 1.2)

Your response to this query defines what the minimum and
maximum X and Y values of the plotbox will be. You can enter
just 2 values, 1in which case the X and Y minimum values will be
assumed to be zero, or 4 values if at least one of the minimum
limits is nonzero. If you just want the same limits as were used
for the last plot, though, just press CONTINUE without entering
any values. At this point, if your plot is to be drawn on the
CRT, the computer will construct the plot box, tick-labels, and
axis labels.

The format for entering values in response to a query by
ISOPLOT200 is similar to the above example throughout the pro-

gram. Values for prompts in brackets are optional -- a default
value will be used if you don't enter a number for them. To

enter several values at once (as indicated in the prompt), just
separate the values by commas. And, for many queries, there is a
default value or set of values that will be assumed if you just
press the CONTINUE key without typing in a specific response.
Defining the Physical Size of the Plot:

If you requested that your plot be drawn on the plotter
(rather than the CRT), vyou'll have to specify the size of the
plot. The CRT query will be:

ENTER PLOT-SIZE. (3-10)7?
{Press CONTINUE for default size of 8)

(Press k4 for nonstandard dimensions/locations)
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Centered plots:

If you want a plot with a "normal" height-to-width ratio
(about the same as an 8.5" by 11" sheet of paper) and centered in
the paper, enter a number from 3 to 1@ in response to the above
query. A value of 1@ gives the largest plot that will fit on a
8.5" by 11" sheet of paper, and a value of 3 a plot only 30% as
large. Intermediate values give proportionately intermediate
sizes. The default size is 8.

Uncentered plots:

If you want a plot with a different height-to-width ratio
(perhaps only 5 cm high by 1@ cm wide), or located off-center in
the paper, press softkey k4. The CRT query will then be:

PRESS k@ TO DEFINE THE PLOT-LIMITS FOR THE ENTIRE FIGURE AREA,
k4 TO DEFINE LIMITS FOR THE PLOT-BOX ONLY

If you want to define the area that the total plot will
occupy, including tick-labels and axis names, press k@. If you
want to specify the location and area of the plot in terms of the
plot box, however (the plot box is the box outlining the area
where the data points are actually plotted), press k4. The
latter option 1is particularly useful for cases where you are
putting two or more plots on a single sheet of paper, and essen-
tial if you want to stack two plots that share the same X-axis.

Entering the plot limits:

Once you've selected how you want to define the location and
size of the plot, the CRT will query:

ENTER PLOT-LIMITS IN mm: X-MIN, X-MAX, Y-MIN, Y-MAX?

(max. limits are 0-249 [X] and 0-179.5 (Y1,
lowar-left corner of paper is 0,0)

Enter 4 values, separated by commas, to define the location
of the lower-left and lower-right limits of the plot (X-MIN, X-
MAX), and the upper-left and upper-right limits of the plot (Y-
MIN, Y-MAX). The lower-left corner of the paper is defined as
X=0, Y=0. Enter your values in millimeters. The computer will
now start constructing your plot.
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T ~POINTS

THE SELECT PLOTTING-SYMBOL DISPLAY
After ISOPLOT20@ has drawn the plot box, tick—-labels and

axis-names, you're ready to start plotting your data points.
First, though, you must select a plotting symbol. The CRT dis-
play will be:

SELECT A PLOTTING SYMBOL TO PLOT DATA

press CTRL L to draft a phrase on the plot

press CTRL P to dump plot to printer

press CTRL D to dump plot to plotter

press CTRL H for HELP

press any key for keyboard plotting-symbol

- - - — - - s B o e e > e Bt e . W e e e e

ERROR BOX | ERROR ELLIPSE | ERROR CROSS |

| : s
Jmmmmmmmmm e o m e m e e ! eI EEEEE R R .
! | !

SOLID LINE! CHOQSE PEN | __YORKFIT

- o - = e e e e > T - T e W > > T > T o~ .  —— = - = - e T T ym e G = S T s e T S i B e e T e e WD s o e e

I'l1l refer to this disply as the “SELECT PLOTTING SYMBOL"
display. The bottom rows show the softkey definitions.

You can do several things from this part of the program
besides just selecting a plotting symbol, but for now we’ll
ignore them. The simplest type of plotting symbol to select is
just an alphanumeric one - that {s, using one of the keyboard
symbols, such as +, #, X, 0, or A, H,”5, $. To select a keyboard
symbol, just press that key, and the computer will go on to ask
you for the data itself.

POLYGON PLOTTING-SYMBOL

You can use a polygon for a plotting symbol, with any number
of sides, size, and rotational orientation, either open or
filled. Press the softkey labelled POLYGON (unshifted for an
open polygon, shifted for a filled polygon). The CRT will then
query:
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POLYGON-SYMBOL : ENTER #SIDES (- for star),
{,SIZE (mm) [ ,ROTATION F(@-36@11]

Press CONTINUE to re-use last values (20,2.5,0)

fs usual, the parameters in brackets represent optional
ones, so you can enter 1, 2, or 3 values (or press CONTINUE to
re-use the last values entered). The number of sides can vary
from 3 (a triangle) to a large number (in effect, giving a
circle). The SIZE parameter refers to the diameter of the poly-
gon, in millimeters. Default is 2.5 mm. The ROTATION parameter
refers to the angular orientation (counter-clockwise from the X-
axis) of one of the verteces of the polygon: @ gives a vertex at
12 o'clock, 45 a vertex at 1:30 o’clock, 180 a vertex at 9
o'clock, and so on. The default value depends on the number of
sides of the polygon, and gives ‘“conventional” orientations
(triangle pointing straight up, square with flat side down...).

If you enter the number of sides of the polygon as a
negative value, the polygon will be drawn "puckered in" at each
side, to give a "star"-shaped figure (figure 1). So if you enter
the number of sides as -5 instead of 5, the plotting-symbol will
be a 5-pointed star.

PLOTTING-SYMBOLS THAT INDICATE ERRORS

There are 3 plotting symbols -that you can use to indicate
the errors of the points on the plot: error-box, error-cross, and
error-ellipse. If you select one of these symbols, ISOPLOT200
will need to know estimated errors for each of your points. If
you select the error-ellipse symbol, ISOPLOT20@ will also need
the correlation between the X- and Y-errors. If you don't know
how to estimate the error-correlation, the following relationship
may help:

Rho = (EZ + E2 - E24/(2E E )
X Yy z Xy

where Rho is the correlation between the X and Y errors, Ex’ Ey,

and Ez are percent errors in X, Y, and Z, respectively, and

Z = Y/X. Error correlations are zero if the error in X doesn't
tend to increase with the error in Y. If the error correlations
are much greater than about ©.5, don't use error-box or error-
cross symbols, because these symbols will convey a misleading
impression as to the actual area of uncertainty on the plot.

_10_
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To use an open error-box or error-ellipse, just press the
labelled softkey. To get filled error-box or error-ellipse sym-
bols, press the labelled softkey with the SHIFT key.

ENTERING DATA FROM THE KEYBOARD

As soon as you select a plotting symbol, the CRT will clear
and display:

PLOTTING-SYMBOL IS +

2-SI6MA X%-ERRORS

INPUT DATAFILE SET #s AS 1st SET, LAST SET-ASTERISK

{e.g. 2.12*% or 2,12:15,18+)

{use *L or #*R to lahel data-file name to (L)eft or (R)ight of pointl

SET% 87Rb/BESr Xerr 875r/B6Sr  Xerr RHO

$1: 87Rb/86Sr, [%err,] 875r/86Sr [,%errl [,err-corr.] (CONT WHEN DONE)

The axis names and plotting symbols are only examples, of course.

To enter the X- and Y-values for your data points, just type
in the two numbers, separated by a comma, then press the ENTER
key. To include the errors with the points (necessary for error
plotting-symbols or for a later Yorkfit), enter 4 values separ-
ated by commas, in the format X, X-error, Y, Y-error. The de-
fault error-format is at the 2-sigma level and in percent (but
can be changed: see a later section). If no error correlations
are entered (an optional S5th value), they are assumed to be zero.
If the errors for all of the points to be entered are the same,
don't bother entering them at this point - you'll be asked to
enter them as a group later.

When you've entered all of the points that you want plotted
with the particular plotting-symbol or pen color that you chose
earlier, press CONTINUE. 1If you're using an error-symbol (error
box, error cross, or error ellipse) as the plotting symbol and
you didn’'t enter values for some of the errors, the computer will
query:

ENTER X-%err, Y-Xerr [,Err.-Corr.] FOR SETS WITH ZERO ERRORS?
Enter the values requested. Note that, again, the error

correlation 1is an optional value, and also that the assigned
errors must be nonzero.

_11-
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The computer will then display a list of +the data-point
values that you just entered, and query:

SET TO BE CORRECTED? (CONTINUE IF OK)

Check the displayed list for errors, and if you made any,
enter the set# (shown to the left of the X- and Y-values) of one
of the incorrect data points. Enter the correct values when
requested, then continue with the editing process until all of
the values are correct. Press CONTINUE, and the data points will
be plotted.

THE ADD SCREEN
After the data points are plotted this display will appear
on the CRT:
PRESS GRAPHICS TO VIEW PLOT, ALPHA TO VIEW THIS SCREEN
PRESS ADD TO INCLUDE THESE POINTS WITH OTHERS FOR A YORKFIT
PRESS DELETE TO DELETE A POINT FROM THE LAST SET
PRESS NEW POINTS TO PLOT A NEW BATCH OF POINTS
PRESS CTRL { TO DRAFT A PHRASE ON THE PLOT
PRESS YORKFIT FOR YORKFIT

PRESS NEW PLOT TO START A NEW PLOT

(press NEW POQINTS if you just want to return to the data-entry screen)

At this point, you can choose to plot more points, do a
Yorkfit, or abandon the current plot and start a new one. If
your plot 1is on the CRT, you can toggle between +the graphics
display and the alphanumeric display (the one above) with the
GRAPHICS and ALPHA keys to the upper-right of the keyboard. If
you press the NEW POINTS softkey, the program will return to the
“SELECT PLOTTING-SYMBOL" display, and any additional data points
that you enter will be counted as a new batch for regression-line
purposes.

But if you want to plot more points (perhaps with a differ-
ent plotting-symbol or pen color) that are to be pooled with the
just-plotted points for a later Yorkfit (or other regression),
press the ADD softkey.

_12_



August 16, 1985

If you don’t want to include (for subsequent Yorkfit or
other regression) one or more of the points that vyou just
plotted, press the DELETE softkey. The CRT will ask you which
point to delete.

LABELLING WORDS OR PHRASES ON THE PLOT

You can have the program draft any phrase you want anywhere
on the plot by pressing the CTRL L key from the "SELECT PLOTTING-
SYMBOL" display or the "ADD POINTS" display. The CRT will query:

(PRESS CONTINUE TO ESCAPE)

CHAR.-HEIGHT? (axis tick~labels were 4) [, ROTATION]

Enter at least one value: the height of the letters in wmilli-
meters. You can specify the rotational orientation (counter-
clockwise from the X-axis) of the phrase with an optional second
value. So an input of

5,90

specifies & phrase whose characters are about § millimeters high
and oriented vertically (parallel to the Y-axis. If you entered
just §, the phrase would be oriented horizontally.

After selecting the size and rotation of the phrase, the CRT
will instruct you to move the cursor (for a CRT plot; the cursor
is a cross-shaped symbol) or the pen (for a plotter plot) with
the KNOB to indicate where the lower-right corner of the phrase
is to be located. Or you can type in a specific X-Y coordinate
by pressing the ENTER X-Y softkey. Once you've specified the
location of the phrase, just type it in and enter it with the
ENTER key. You can specify superscripts or subscripts with the *
and * keys, just as in the axis labels. You can also specify the
+ symbol with the characters +/-.

FRO FI

You can use the commercially available VISICALC program to
construct, edit, and store datafiles that can by read by
ISOPLOTZ00. The VISICALC data file must conform to a specific
format to be compatible with ISOPLOT200, however. This format
requires that:

1) the column-width be 9 characters (the VISICALC default);

._13_
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2) the column names must appear ahove any data, and directly
overlie a line of repeating equals-signs (=========);

3) the column names may occupy up to 2 cells above the
repeating equals-signs;

4) the first 2 columns (A and B) are used for sample names
only;

5) no more than 200 rows and 50 columns are allowed:;

B) the first row of the spreadsheet can be used as a file
title (up to 80 characters) to identify the data file;

7) the file must be stored as a /PF file, not as a /5SS file.

8) the file must be stored while the PRINTER WIDTH is de-
fined as 80.

9) the file name (as stored on the disk) can include only
the characters A through Z (caps or lower case) and
numbers ® through 9.

Because /PF files can’t be edited, you should also store the
VISICALC file in the normal way - as an /58S file. To make sure
that the printer width is 8@, type /PN, enter 7 (the printer
select-code), enter 1 (the HPIB address), then enter 80.

ACCESSING DATA FILES FROM ISOPLOT200
To get data from a data file, press the softkey labelled

6ET DATAFILE from either the initial display or the “SELECT
PLOTTING SYMBOL" display. The CRT will then display:

_14_
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Press k@ for a catalog of the disk in the left-hand drive
Press k] for a cataleg of the disk in the right-hand drive
Press k2 or CTRL H for HELP

Press k3 to print out the datafile-data on the printer
Press k4 to load a Visicalc datafile into memory

Press k8 to escape.

(No datafile currently in memory)
DISPLAY ON CRT ONLY

————— ————— — T — ——— . — P > > > e o T T G T > e e S oy S e P B e sy P P D, e . Gy W e o P B o P

{CATALOG Drv $QI1CATALOG Drv $11  HELP | "PRINT DATA TLOAD DATAFILE!
| =mmmmmmmmmm e f=mmmmmmmmmmm e == mmmmmm e R f=mmmmmmmmm e :
1 : | ISCRATCH FILE_ | ___ESCAPE___|

To access data from a data file, if you’re sure of its name,
press k4. If you're not sure of the name of the file you want,
or if you want to see what files are present on a disk, press
either k@ or kl. The CRT will then show the names of all of the
files on that disk, and indicate those files which are compatible
with ISOPLOT200 by highlighting their names. You can then choose
one of the compatible files just by entering the number of that
file, as shown on the CRT.

Once you've chosen a data file to access, the computer will
search for and display a list of all of the column names (head-
ings) for that file. You must then select either 2 columns (X
and Y), 4 columns (X, X-error, Y, Y-error), or 5 columns (X, X-
error, Y, Y-error, error—correlation) to get data from.

The computer will then get the data from +the disk, and
printout the values either on the CRT (default) or the printer
(if you pressed k3 on the initial GET-DATAFILE display to specify
the printer as the datafile output device).

USING DATA FROM DATA FILES

To plot data from a data file, you need only refer to the
data by "set numbhers", where the set number of a data point
corresponds to its row in the VISICALC spreadsheet, and is
printed out when the data file is accessed by ISOPL0OT200. For
example, after you've selected a plotting symbol, the CRT display
will be:
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PLOTTING SYMBOL IS ERROR-ELLIPSE
2-SIGMA X-ERRORS

INPUT DATAFILE SET #s AS 1st SET, LAST SET-ASTERISK
(e.g. 2,12* or 2,12;15,18%+)
[use #L or *R to label data-file name to (L)eft or (R)ight of point]l

To plot the data for set number 5, enter S#%; to plot the
data for sets 5,6,7,8,9, and 1@, enter 5,10¢. To plot data for
sets 5,6,7,8, and 15,16,17, enter 5,8:15,17+., In other words,
indicate continuous sequences of sets with a comma, separate
different continuous sequences with a semicolon, and always add
an asterisk at the end. It's OK to mix data file and keyboard-
entered data, of course.

You can have the computer label each point with the appro-
priate sample names (from columns A and B in the spreadsheet) by
adding an L or an R to the right of the asterisk. An L will
result in the names being labelled to the left of the data point,
an R to the right of the data point. It's up to you, of course,
to beware of any over—writing that this causes.

Using Keyboard-Entered Data as a Temporary Data File:

If you're entering data-points from the keybocard, and would
like to temporarily "file" those data—points for subsequent re-
plotting (perhaps vyou didn't get everything perfect the first
time?), you can do so in the following way. First, press the GET
DATAFILE softkey (present in the initial CRT display and the
"SELECT PLOTTING-SYMBOL" display). If the 6ET DATAFILE display
indicates that there is a data file currently in memory, press
the SCRATCH FILE softkey. ESCAPE from this screen.

With no data file in memory, each data point that you enter
is added to a temporary data file, .in the sequence that you enter
the points. Only the last batch of-data that you enter will be
saved, so that the file will consist only of N points, where N is
the highest set-number that you entered. In other words, if you
type in the X-Y values for 20 data points, press the NEW POINTS
key, then type in another 10 X-Y values, the temporary data-file
will consists of the second set of 1@ points plus the first-
enteraed points 11 through 20.

To re-plot these points, just treat them as points in a data
file with sample numbers 1 through 20.
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YORKFIT "MODELS"

A "Yorkfit" refers to a linear regression using the general
algorithm developed by Derek York (York, 1969), that weights each
point according to both its X- and Y-errors and its X-Y error
correlation. ISOPLOT2080 wuses both the original York algorithm
and a few modifications, depending on the type of data that you
are working with and the amount of scatter that the data shows
about a straight line. Each of these modifications, called
MODELS by ISOPLOT200, makes different assumptions about the
reason for the scatter of the points from a straight line.

The MODEL-1 Yorkfit (York's original algorithm) assumes that
the only cause of scatter from a straight line is the errors that
you assigned to the points, and weights the points proportional
to the inverse square of these errors. A test of this assumption
is provided by the PROBABILITY OF FIT value <calculated by
ISOPLOT200. If this value is reasonably high (more than .15 to
0.2), then the MODEL~1 assumptions are probably (but not certain-
ly) justified. If this probability is low (less than 0.2), how-
ever, you may choose another model. The MODEL-1 errors are
calculated using the maximum-likelihood algorithm of Titterington
and Halliday (1979).

A MODEL-2 VYorkfit assigns equal weights and zero error-
correlations to each point. This is probably seldom valid in
terms of any physical model, but at least avoids the mistake of
weighting the points according to analytical errors when it is
clear that in fact some other cause of scatter is involved.

A MODEL-3 VYorkfit assumes that the scatter is due to a
combination of the assigned errors plus a normally-distributed
variation (of unknown magnitude) in the Y-values. This model
(similar to the Model 3 algorithm of McIntyre and others, 1966)
may be realistic in the case of Rb-5r isochron data for young
rocks, where one may expect that the initial 87/86 ratio may have
been different for each sample. For this model, ISOPLOT200 will
solve for the unknown Y-variation as-well as the best-fit line,
s0 you can judge if the solution is realistic.

A MODEL-4 Yorkfit is used only for U-Pb isotope data on the
Concordia diagram. This model assumes that the points scatter
due to a combination of the assigned errors plus errors in the
207/206 values that increase linearly from the upper concordia-
intercept to the lower concordia-intercept (or vice-versa). This
model (see Davis, 1982, for another approach to this problem) may
be appropriate for cases where a multi-episodic disturbance is
suspected (in which case the closer a point is to the wupper
intercept +the greater its weight), and cases where significant
inheritance is suspected (in which case the closer a point is to
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the lower intercept the greater its weight). You may choose
whether the lower concordia-intercept or the upper concordia-
intercept is to be the age of interest.

The program will always attempt a MODEL-1 fit first. In the
Yorkfit printout, the A_PRIORI errors are the errors in the slope
and intercept calculated only from your assigned errors for each
point. In other words, no matter how much the points scatter
from a straight line, the A PRIORI errors will remain the same.
The INCLUDING SCATTER errors, however, are calculated from the
actual scatter of the points from the line, so the less the
scatter, the lower the INCLUDING SCATTER errors.

How the 95%-confidence limit errors are calculated depends
on the probabilility that the assigned errors for the points can
account for the observed scatter. If this probabilility is
greater than 0.15, +the 95%-confidence limit errors are simply
1.96 times the A _PRIORI errors (1.96 is the Student's-t value for
infinite degrees of freedom -- the reason for this is discussed
by Brooks and others, 1972). If the probability is less than
0.15, the 95%X-confidence limit errors are { times the INCLUDING
SCATTER errors, where t is the Student’s-t value for N-2 degrees
of freedom (N = number of points). If you choose the MODEL-1
Yorkfit when the probability is low, you are in effect assuming
that the +true analytical errors are greater than your original
estimate by some unknown factor, but that the relative X- and Y-
errors, and the error-correlations, are still valid.

The MODEL-3 Yorkfit is offered as an option if the program
recognizes, from the axis names, that you are plotting isochron
data for Rb-Sr, Sm-Nd, U-Pb (238/204 - 206/204 or 235/204 -
207/204), or Th-Pb (232/204 - 208/204). The 95%-confidence
limit errors are calculated from t times the INCLUDING SCATTER
errors, where the t value is for N-2 degrees of freedom. The
MODEL-2 95%-confidence limit errors are also calculated in this
way.

The MODEL-4 Yorkfit is offered only for Concordia-diagram
data, and only for data-sets with_at least 6 points. The 95%-
confidence limit errors are calcolated by multiplying the
INCLUDING _SCATTER errors by the t value for N'-2 degrees of
freedom, where N' is a number that is in general less than the
actual number of points. This approach seems necessary because
of the way in which the MODEL-4 algorithm weights the points -
the more concordant the point, the greater its weight. In the
extreme case, with 2 nearly concordant points plus any number of
much more discordant points, the algorithm in effect pays atten-
tion only to the 2 most-concordant points and ignores the rest.
Obviously in this case, the true degrees of freedom are much less
that the apparent degrees of freedom. To take this into account,
N* is calculated by assigning each of the 2 most-concordant
points a "point value" of exactly !, and all of the rest of the
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points a fractional "point value" based on their weight relative
to the second-most concordant point.

The effect of this procedure (which is intuitive rather than
mathematical) is to drasticaly reduce the degrees of freedom
assigned to many data sets, especially if 1 or 2 of the points in
the data set are much more concordant than the rest. So the data
sets which are most appropriate for the MODEL-4 approach are
those with a large number of points that are relatively evenly
spaced along a linear trend. Data sets with few points will tend
to have MODEL-4 errors that are very large, due to the large
(perhaps several tens or hundreds) Student’'s-% multiplier in-
voked. You can tell the value of N' used by the algorithm from

the printout, which refers to the NUMBER OF EQUIVALENT "POINTS".

OBTAINING ISOCHRON AGES FROM YORKFIT LINES
If your plot is an isochron plot (including 20BPb/Z(MPb-

2075, 2040, ang 29%py208p, 2075, 2060, ) ihe computer will auto-

matically calculate an isochron age and error from the Yorkfit

results. The decay constants used are those recommended by the
I1.U.6.5. Subcommission on Geochronology (Steiger and Jager,
1977).

RE-USING YORKFIT POINTS and PLOTTING ERROR-ENVELOPES

After ISOPLOT20Q0 has completed a Yorkfit, the softkeys will
be defined as:
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If you press CONTINUE, vyou will return to the "“SELECT
PLOTTING-SYMBOL" display, and any any new data-points that vyou
enter will count as a new "set" of points for subsequent Yorkfits
or other regressions. If you want to either add to or delete
from the set of points that was just Yorkfit, press the approp-
riate softkey. If you want to plot the 895%-confidence limit
error-envelope about the Yorkfit line, press the ERROR ENVELOPE
softkey. You can request that the error-envelope be drawn,
incidentally, by pressing CTRL E from most of the CRT displays
that have to do with data entry.
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SELECTING A DASHED OR SOLID YORKFIT LINE

The Yorkfit line will be drawn as a dashed pattern (figure
2), unless vyou specify a solid line by pressing the SOLID LINE
softkey from the "SELECT PLOTTING-SYMBOL" screen. The dashed
pattern will change with each successive Yorkfit that you request
for a given plot.

THE OPTIONS SCREEN

The OPTIONS screen (available from +the "SELECT PLOTTING
SYMBOL" screen) allows you to fit a curve to data, change the
error-input format, store a CRT plot on a disk, or recall a CRT
plot from a disk. The softkeys are labelled as follows:

MISCELLANEQUS OPTIONS

| LOAD PLOT:!ABS ERRORS! % ERRORS | 1-G16 ERRS! 2-G16 ERRS!
— P — P —— P ——— |
{STORE PLOT! EXPO FIT ! LOG FIT | POLYFIT ! ESCAPE !

The EXPO FIT, LOG FIT, and POLYFIT options will fit a least-
squares curve to the last set of plotted data, of the form

v=a+£'B*®) [EXPO FIT1, Y=A*+LOG(B*X) [LO6 FITI, or a polynomial of

order | to 4.

The % ERRORS, 1-SI6 ERRORS, and 2-5I6 ERRORS options allow
you to change the error—-input format from the default one of 2-
sigma(¥%) to the l-sigma level and/or absolute rather than percent
errors.

The LOAD PLOT and STORE PLOT qptions allow you to store the
image of a CRT plot on a disk, or to retrieve that image from a
disk. This way, you can store a plot with data-points for later
retrieval and possible additional plotting.
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CREATING CONCORDIA PLOTS

If your plot is a concordia plot (Z20pn/238y - 287py, 235,

you'll find a few differences from the normal X-Y plotting rou-
tine. First, if the program is in the ISOCHRON or X-Y PLOTTER
mode, you must return to the starting screen (NEW PLOT softkey
from the "“SELECT PLOTTING-SYMBOL" screen). When the initial
ISOPLOT200 screen is present, press CTRL C to indicate a concor-
dia plot. Set up the plot in the usual way (CRT or plotter, pen-
number, et cetera), +then press the START PLOT softkey. The
program will +then ask you to define the limits of the plot in
terms of ages, rather than X-Y values. The display will be:

ENTER AGE LIMITS AS: [MIN. AGE,]1 MAX. AGE

(or press CONTINUE to define in terms of X and Y limits)

If vyou enter | value only, the minimum age to be shown on
the concordia plot is assumed to be 0. If you enter 2 values,
the plot will show ages from about the first value to about the
second value (generally, a slightly larger age-range so that the
axis—-ticks will start and end on reasonable numbers).

If you want to define the plot limits in terms of the actual
X- and Y-values, though, just press CONTINUE in response the the
query, and you can do so.

The concordia curve can be drawn with 2 kinds of ticks and
tick-labels: ticks as small circles labelled horizontally to the
left of the tick, and ticks as short dashes normal to the concor-
dia curve, with labels above and colinear with the ticks. You
can select which style you want from the initial screen, where
softkey k3 will be labelled either DASH CTICK or CIRCLE CTICK

An additional feature of both the "SELECT PLOTTING-SYMBOL"
and "ADD POINTS" screens for concordia plots is the option +to
force the next Yorkfit through a given age on the concordia
curve. The added prompt is: -

press CTRL F to force the Yorkfit line through a point on concordia

After pressing CTRL F, the CRT will ask you the age that you wish
to force the Yorkfit line through.

Also, after any Yorkfit, the program will calculate the
concordia intercepts of the Yorkfit line and its associated
uncertainties, using the algorithm of Ludwig (198@). These
intercepts will be labelled on the lower-left corner of the plot
(optional if a plotter plot), with the labels for each successive
solution for a given plot stacked on the previous one.
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R _Pb-150TOP T
If your plot is either a 207Pb/204Pb-205Pb/204Pb or a

208Pb/204Pb—206Pb/204Pb plot, after drawing the plotbox and

labels the computer will ask:

PRESS k@ TO 6ET A STACEY-KRAMERS GROWTH-CURVE,
PRESS ki1 TO G6ET SOME OTHER SINGLE-STAGE GROWTH-CURVE.

PRESS k8 TO DECLINE ANY GROWTH-CURVE.

If vyou press k@, the computer will draw a single-stage Pb-
isotope growth-curve on the plot using the constants suggested by
Stacey and Kramers (13875). If you press k1, the computer will
ask you to define your own single-stage growth curve, in terms of
the starting age, the initial isotope ratios, the Mu of the
source, and (for 208/204 -~ 206/204 plots) the Th/U of the source.

R T LOTT R NTER

You can obtain a hard copy of any CRT plot by requesting
that the CRT plot be "dumped" to either the printer or the
plotter. Press CTRL P from the "SELECT PLOTTING SYMBOL" screen
to dump the plot to the printer. This will only work, inciden-
tally, if the printer is one of the types that can accept direct
graphics—dumps, such as the HP-2225 ThinkJet printer. The HP-
82905B dot-matrix printer is pot such a printer. To dump the CRT
plot to the plotter, press CTRL D from the “SELECT PLOTTING
SYMBOL" screen. The plot will be transferred to the plotter
using plot-size 8 and pen~number 1.
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Figure 1:

Figure 2:

Figure 3:
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FIGURE CAPTIONS

X-Y plot showing various plotting symbols. Top left
row - alphanumeric (keyboard) symbols; top right row -
polygon symbols; lower - error symbols. Curve is a
polynomial fit through the dots. Plot size is 6.

Concordia plot with Yorkfit line through error-ellipse
symbols. Oblique-dash concordia ticks.

Pb-isotope plots created with the "nonstandard" plot-
size option and the STACK option for the upper plot.
Growth curves are standard Stacey-Kramers (Stacey and
Kramers, 1975).
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APPENDIK -- PROGRAM LIST OF ISOPLOT200

1 eaea0aHeaaqoHaasnoonnne. TSOPLOTZ00 6H6HEEHEREHEHHEREENHOOHERE O
]
1 K.R. Ludwig, U.S. beological Survey Open-file Report 85-513.
1
Rev$=" fug 16, 1985" { Uersion EL
I Progran for plotting and regression isotopic and other X-Y data,
including Concordia data.

|
!
I for a Series 200 Hewlett-Packard computer (9818,9817,9826,9836),
! operating under BRSIC 3.0.

I

OPTION BRSE 1
!
Hs$(0)=":HP9121,700,0* ! Dual single-sided 3.5" drive.
Hs$(1)=":HP9121,700,1* ! ° . . .
Hp82905=1 | fissume an HP82905b printer.
i
QUTPUT KBO; "SCRRTCH KEY *sCHR$(Z55)BCHR$(B8); ! undefine any softkey typing-aids
TRACE BFF
|
COM /Plotbox1/ Knin,Bmax,Ymin,Yeax,Linxl,LinkZ,Lingl,LinyZ, Rspred, Yspred, Xloc, Yoc, X, Yem, Nx_$L321, Ny $T321,Nx80323,My80321, Mx

0$£103,Hy08L103, Double

120
126

COM /Plothoxla/ Lxl,LxZ,Lyl,LyZ,0ffset
(O /Plotbox2/ Nxr$[321,Kyr$L321,Plotdev(2),Pr(2),Plotter,Plotter_dusp,Ar,Tht,Lht, Ticksize, K1, Y1, Xend, Yend, Speed$C43,Crt, Hardpl

ot,Cpen,Kgu,You

132
138
4
150
156
162
168
17
180
186
192
198
204
210
216
4]
28
3
240
246
252
258
264
n
276

{OM /Plotbox3/ Df_xname$C181,07_pname$[181,0file, Stack

CoM /Concordia/ Rge_min,Age_max,Ctick,0blique_tick

COM Yorkfitls Ru(201),Yu(201),Ex(201),Ey(201),R0(201), N, Maxyor, Nn, Prir, Ea$(181, EbST181,Er$L18]
COM orkfit2/ Rerr(201),Yerr(201),5ig,Line(12,2),Percent,Nlines,N_interlabels,Cint(8),Solid_line,Cache_cint(3,8,Cache_nswd(3)
COM Morkfit3/ Slope,Errsl,Inter,Errint,X_bar

COM /Printplot/ Printer_ok,Plotter_ok

O Cplot,Vc(201,5),N8(201)E183,Filesl161,6fi1e$0161,Polysides,Polysize, Hp82905,Polyrot,Ms$(D:1)[13]
OIM Key$L[21,CrudSL373,Snane$ (500181, Cache_sname$ (50)[18]

DIM Cache(201,5),5ymb(201,5),Letter$(25)0803,Letter(25,4)

INTEGER Crt_plot(7500),L_r(50),Cache_1_r(50)

DIM Is0$L813,Cpl8L812,Nu(5),RSE501, ResL50], SpsL20]

I50$=CHRS (129)BRPTS(* * 1T C(CCLL(LL(C TSOCHRON or K-Y PLOTTER 220000 )"8RPT$(* °,17)8CHR$(128)
Cpl$=CHR$ C129)8RPTS(C* *, 18 "({CLL(C(CKC CONCORBIR PLOTTER 22323233 "6RPT$(C" * 19)8CHRS(128)
Sps=RPTS$C" *,20)

Plotter_nodel=7475

DATR IMPROPER RESPONSE OR NUMBER OF UALUES,Xerr,2-SIGHR,” X-ERRORS®,1,2,1,705,0

DRTAR 1,1,1,2.5,20,201,200,0,1,0,1, .12,1

RESTORE 222

RERD Cruds,Er$,Eas,Eb$ Percent,Sig,Plotdev(®), Hardplot,Plotter,Pr(1), Prir,Polysize, Polysides

READ Maxnu,Haxyor,Plot_started,Crt,Hardplot, Ticksize,0ffset,Cpen
Naxpen=2%(Plotter_model=7470)+6%(Plotter_model=7475) ! ¥ pens in plotter

PRINTER IS CRT

0E6

BINIT
!
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282 Redraw:DATA 0,0,0,0,0,0,0,0,0,1,1,0,9,US

288 RESTORE Redraw

294 RCAD Stack,Sizetype,Plotter_dump,Solid_line,Nlines,N_interlabels,Oblique_tick,Nphrases,Bypass,Pr(2),Prtr,C_ct,Penspeed,Speeds
300 OFF DELRY

306 Of6

312 (lear

318 IF Hardplot THEN PEN 0 ! Put plotter-pen away if out

!

330 Begin:(lear ! Set up initial screen & options

336 Rlpha

342 OFF KEY

348 HNewplot=l

354 Slope=0

360 PRINTER IS CRI

366 !

372 PRINT TRBHY(1,1):"Rev. "sRev$;TRBCS1):"K.R. Ludwig, U.S. Geol. Survey"
318 IF Ticksize() THEN DISP "RELATIVE LABEL-SIZE =";Ticksize

384 IF Hardplot THEN

390  PRINT TABRY(1,4);"PLOTTER PLOT"

3%  IF Rotate_90 THEN PRINT TABXY(1,7);"ROTATED PLOT"

402 IF NOT Rotate_90 THEN PRINT TRBRY(1,D)5" *

409  IF Stack THEN PRINT TABRY(1,8);"SUPRESSED X-AXIS & X-TICK LRBELS"

414 IF HOT Stack THEN PRINT TABKY(1,8);" .
420 O KEY 5 LRBEL "ROJ. LRBELSIZE® GOTQ Labelsize

426  ON KEY 1 LRBEL “  CRT PLOT™ 6078 Crtplot

432 ON KEY 2 LRBEL " CHOOSE PEN" 6OTO Choase_pen

438 O KEY 7 LABEL " PEN SPEED" GOTD Penspeed

449 If NOT Cplot AND NOT Stack THEN ON KEY 3 LABEL ™ STACKED PLOT" 6010 Stack
450 IF HOT Cplot AND Stack THEN ON KEY 3 LABEL “UNSTACKED PLGT" 60TO Stack
456  If Rotate_90 THEN ON KEY 6 LRBEL "UNROTATED PLOT" GOIG Rotate_plot
462  TF HOT Rotate_90 THEN ON KEY 6 LRBEL ™ ROTATED PLOT" GOTO Rotate_plot
468 [LSE

474 PRINT TABXY(1,4>:"CRT PLOT"

480  ON KEY 1 LRBEL " PLOTTER PLOT" 6010 Hardplot

486  ON KEY 3 LABEL " CALL Clurk

492 EHD IF

498 IF Prir=t THEN

504  PRINT TABKY(67,4);"CRT QUTPUT"

§10  ON KEY O LRBEL "PRINTER QUTPUT™ GOTO Mardcopy

516 ELSE

522 PRINT TRBXY(67,4);"PRINTER QUTPUT"

528 DN KEY O LABEL " CRT QUTPUT™ 60T0 Display

534 DNDIF

540 IF Cplot THEN

546  PRINT TABRY(1,2):Cpl$

§52  PRINT TABRY(1,17):FKCenter$("Press "8FNUR$C"CTRL I")8" for isechron or other X-Y plot™)
558  IF Oblique_tick THEM

564 PRINT TRBKY(25,4); “0BLIQUE-DASH CONCORDIA TICKS®

510 0K KEY 3 LRBEL ™ CIRCLE CTICK" GOTO Normaltick

5%  ELSE

562 PRINT TRBKY(25,4);"HORIZ.-CIRCLE CONCORDIA TICKS"

598 ON KEY 3 LRBEL " DASH CTICK™ 610 Obliquetick

594 ENDIF

600 ELSE

606  PRINT TABKY(1,2);Is0$

612 PRINT TRBRY(1,17);FHCenter$("Press "8FNUR$C"CTRL C")8" for concordia plot”)
618 EMD IF

624 !

630 ON KEY 4 LRBEL *  HELP™ 6070 Call_helpl

636 ON KEY 9 LABEL *  START™ 6070 6o
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642 ON KEY 8 LABEL * GET DATAFILE" GOTO et_datafile

648 !

654 Reactl:0N KBD 6070 Keyst

660 6070 660

666 !

672 Keysl:K=FNGet_key I trap non-softkey press
678 OFF KBD

684 !

690 SELECT K

696 CASE 8 | CIRL-H key pressed
702 Call_helplsHelpl(Cplat)

708  GOTO Begin

714 CRSE -67 | CONTINUE key pressed
720 6070 Go
726 CASE 3,9 I CTRL-C or CTRL-I pressed

132 (plot=(Kk=3)

738 BEEP 440,.1

744 G0TO Begin

750 CRSE -185,-195 I CTRL-K9, CTRL-CONTINUE
756 IF Hardplot THEM

762 Bypass=1 I {don’t draw plothox)
768 6010 6o

7 ELSE

780 Clunk

7% ENDIF

792 CASE ELSE

798 Clunk

804 END SELECT

810 6010 Reactl

816 |

822 Go: ! reguest operator to define plotbox & then draw plotbox
828 OfF KLY

834 OFF KBD

840 If Crt THEN Ticksizesl

846 Double=Hardplot*(Penspeed{=6 OR Ticksize)=1.5)%(NOT Bypass) 1 draw some parts of plot twice if slow penspeed or large label-siz
]

852 CALL Plotbox(Crud$,Cplot,Rotate_90,Bypass,Plot_started,Escape)
858 IF Escape THEM Begin

864 IF Cplot AND NOT Bypass THEN CALL Concordia ! draw § label concordia
870 IF NOT Cplot THEM [ALL Pbgrowth

876 IF Plotier_dump THEM RETURM

882 PEN D

888 GOTO Startplot

8% !

900 StacksStack=NOT (Stack) ! suppress X-axis label 8 K-axis tick-labels?
906 BEEP 440, .1

912 6070 Begin

918 !

974 Hardcopy:BEEP 440, .1 | Use printer as printing device

930 Printer_ok=1

936 ON TIMEOUT 7,.1 CALL Printer_timeout

942 PRINTER IS 701

948 PRINI

954 IF Printer_ok THEN

960 OFF TIMEOUT

966 Pri2)=701

972 Prir=l

978 END IF

984 FRINTER IS CRT

990 6070 Begin
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9%

1002 ¢

1008 Rotate_plot:Rotate_90=NOT (Rotate 30) ! Rotated plot?
1014 BEEP 440,.1

1020 5010 Begin

1026 1

1032 Display:BEEP 440, .1 | Use CRT as printing device
1038 Pri2)=CRT

1044 Prir=1

1050 PRINTER IS CRT

1056 GOTG Begin

1062 !

1068 Hardplot:BEEP 440, .1 ! lse HP-7475R as plotter

10 Plotter=Plotdev(2)

1080 Plotter_ck=1

1086 ON TIMEOUT ?,.1 CRALL Plotter_timeout

1092 PLOTTER IS Plotter,"HPGL"

1098 IF Plotter_ok THEN

1104 OFF TINEOUT

1110 Hardplot=l

116 Crt=0

1122 PEN G

1128 ENO IF

1134 G010 Begin

1140 !

1146 Criplot:DISP FNHSC"CRT GRAPHICS™)8Sp$ I Use (RT as plotter
1152 BEEP 440,.1

1158 Plotter=t

1164 Hardplot=0

1170 Cri=1

1176 6070 Begin

1182 1

1188 Normaltick:0blique_tick=0 ! for a concordia plot, use an "o" for the concordia tick & label the ticks herizentally
1194 BEEP 440, .1

1200 6070 Begin

1206 !

1212 Obliquetick:Oblique tick=l 1 for a concordia plot, use a short dash for a tick, perpendicular to the concordia curve, labelled
parrallel to the dash

1218 BEEP 440, .1

1224 GOTO Begin

1230 1

1236 Labelsize:Ticksize=l | adjust the relative size of the axis labels, tick labels, & alphanuneric plotting symbols
1242 OFF KBD

1248 OFF KEY

1254 Clear

1260 PRIKNT USING "6/,K,2/,K";"ENTER R NUMBER TO REDEFINE THE RECRTIVE SIZC OF THE PLOT LABELS",*(0.3 - 33  1=default)...”
1266 LOGP

1272 IRPUT Ticksize

1278 ERIT IF Ticksize)=.3 AND Ticksize(=3

1284 Bad_input("ILLEGAL SIZE®)

1290 ERO LpoP

129 GOTD Begin

1302 1

1308 Get_datafile:GOSUB Datafile ! get data from a datafile

1314 6070 Begin

1320 6_datafile:60SUB Datafile 1 ditto, called after plothox drawn

1326 GOTO More_points

13321

1338 Penspeed:505UB Pen_speed

1344 600 Reactl
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1350 1

1356 Pen_speed: ! Define pen-speed for plotter
1362 DISP "PRESS KLY (D-9) 10 INDICATE THE PLOTTER PEN-SPEED..."8Sp$
1368 REPERT

1374 ON KBD 6010 1392

1380 6070 1380

1386 !

1392 Penspeed=Fhget_key-46

1398  OFF KBD

1404 UNTIL Penspeed)=0 AND Penspeed(=9

1410 !

1416 IF Penspeed=9 THEN Speed$="US" ! fast + max. acceleration
1422 IF Penspeed(9 THEN Speed$="US"8URL$(INT(38.1%(Penspeed+1)/10))
1428 BEEP 440, .1

1434 DISP FNHS(C"PLN-SPEED "8UAL$(Penspeed))

1440 RETURN

1446 ¢

1452 Kretrn:OFF KBD

1458 RETURN

1464 1

1470 Startplot:Nn=0

1476 LOIR 0

1482 IF Cplot=0 THEN Line$="ISOCHRON"®

1488 IF Cplot THEN Line$="CHORD"

1494 PRINTER IS CRI

1500 1

1506 Plotdata:0ff KEY

1512 ALPHR ON

1518 DATA 0,1,1,0,0

1524 RESTORE 1518

1530 RERD N,1i,Kk,Name_label,Forced inter

1536 |

1542 1 N = nunber of data-points last input

1548 § Kk = number of first data-point in current set
1554 1 Ii = counter for data-point in current set
1560 ! Nn = number of points in current set

1566

1572 More_points:{lear

1578 Mpts:0FF KBD

1584 OFF KEY

1590 Rlpha

1596 PRINTER IS CRT

1602 0K DELAY 3600 6070 Redraw ! If no user action within an hour, return to

1608 | starting display.
1614 IF Somepoints THEN GRAPHICS OFF
1620 !

1626 1 Set up the plot-points options screen

1632 PRINT TRBRY(1,6);FNCenter$ (FNHSC*SELECT A PLOTTING-SYMBOL TO PLOT ORTR*))
1638 IF Crt THEN

1644  PRINT TABKY(20,12);"press “8FNHSC'CTRL 0")8" to dump plot to plotter”
1650  PRINT TRBKY(20,14);"press "RFNHSC*CTRL P*)8" to dump plot to printer”
1656 END IF

1662 PRINT TABXY(20,10);"press "8FNHS("CTRL L*)8" to draft a phrase on the plot®
1668 IF Cplot RND Nn THEN PRINT TRBKY(20,10);"press "8FHHSC"CTRL-F*)8" to force Yorkfit through point on concordia®
1674 PRINT TRBKY(20,16);"press "SFNH$C"CTRL H")8" for help”

1680 PRINT TRBKY(20,18);"press any key for keyboard plotting-synbol®

1686 |

1692 IF Hardplot THEN

1698 PN O

1704 MOUE Hain,Ymax
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1710 END IF

1716 Keyboard=0

1722 Newplot=0

1728

1734 1 Set up the softkey branches

1740 Reenter:PRINTER IS CRI

1746 IF NOT Cplot THEN

1752 ON KLY O LRBEL " ERROR BOR" G0TO Oebox

1758 ON KEY 10 6010 Sebox

1764 ON KEY 2 LABEL ™ ERROR CROSS" G0TO Errcross

1770 END IF

1776 ON KEY 1 LABEL "ERROR ELLIPSE™ 6070 Deell

1782 OK KEY 11 GOTO Seell

1768 ON KEY 3 LABEL *  POLYGON" 6070 Open_poly

1794 ON KEY 13 6070 Solid_poly

1800 ON KEY 4 LABEL ® OPTIONS™ 600 Options

1806 IF Hardplot THEN ON KEY & LABEL " CHOOSE PEN“ 6070 Choose_pen
1812 TF Crt THEN ON KEY 6 LABEL " ERASE PEN?" 6OSUB Erase_pen
1818 ON KEY 8 LABEL " GET DATAFILE" GOTO & datafile

1824 IF Nn)1 THEN ON KEY 7 LABEL ™  YORKFIT™ 6010 fall_yorkfit
1830 ON KEY 9 LABEL ®  NEW PLOT™ GOTO Redraw

1836 | IF Crt THEN ON KEY S LABEL ™ PRINT PLOT® GOTO Print_plot
1842 IF Hardplot AKD Solid line THEN ON KEY 5 LRBEL * OASH "BLine$ 60TQ Solid_lime
1848 IF Hardplot AND NOT Solid_line THEN ON KEY 5 LABEL "SOLID "8Line$ GOTO Solid line
1854 !

1860 React2:0M KBD 60TO Kybrd

1866 607D 1866

1872 1

1878 { Select pen#l for hard-plotter

1884 Choose_pen:DISP FKH$C"PRESS A NUMBER-KEY <1 - "RUAL$(Haxpen)8") TO SELECT A PEN FOR PLOTTING.

1890 REPERT

189  ON KBD 60T0 1908

1902 6010 1902

1908  K=FNGet_key

1914  OFF KBD

1920  Cpen=K-48

1926 UNTIL Cpend=1 AND Cpen{=Haxpen
1932 BEEP 44D, .1

1336 DISP FNH$C"PENE "8UAL$(Cpen))
1944 ON 1+Newplot GOTO React?,Reactl
1950 t

1956 Erase_pen: ! Use an “erasing pen” (CRT-plot only)
1962 IF Cpen<O THEN

1968  Cpen=1

1974  DISP FNHS(™ WHITE PEN *)8Sp$
1980 ELSE

1986 Cpen=-1

1992  DISP FNH$(" ERASING PEN *)85p$
1398 END I

2004 BEEP 440, .1

2010 RETURN

2016 1

L)

2022 Solid_line:Solid_line=H0T (Solid_line) ! use a solid, rather than a dashed line for Yorkfit lines

2028 QOFF KEY

2034 QFF KBD

2090 IF NOT Solid line THEW DISP FHH$(" USE DASHED LINE FOR YORKFIT LINES *)8Sp$
2046 I Solid_line THEM DISP FHH$C" USE SOLID LINE FOR YORKFIT LINES ")8Sp$

2052 BEEP 440, .1

2058 60T0 Reenter

2064 1
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2070 DeboxzSymbol=1

2076 (lear

2092 PRINT FKH$C™ OPEN ERROR-BOX S¥MBOL ™)

2088 6070 Input_data

2094 !

2100 Sebox: Synbol=-1

2106 Clear

2112 PRINT FNH$(" SOLID ERROR-BOX SYMBOL ™)

2118 6010 Input_data

AN 1

2130 Deell:Symbol=2

2136 Clear

2142 PRINT FHHS$C" OPEN ERROR-ELLIPSE SVHBOL )

2148 GOI0 Input_data

a5 !

2160 Seell:Synbol=-2

2166 Clear

2172 PRINT FRHS$C" SOLID ERROR-ELLIPSE SYMBOL *)

2178 6070 Input_data

2184 |

2190 ErrcrosssSymbol=4

2196 Clear

2202 PRINT FNH$(" ERROR-CROSS SYMBOL *)

2208 GO0 Input_data

214 !

2220 Dpen_polysSolid=0

2226 GOTO Poly

2232 Solid_poly:Selid=1

2238 G0TO Poly

244

2250 PolysSymbol=3 ! define a polygon as the plotting synbol
2256 Clear

2262 OFF KEY

2268 GRAPHICS OFF

2274 IF Solid THEN PRINT TRBRY(1,1):CHR$(129)8" SDLID";
2280 IF NOT Solid THEN PRINT TRBRY(1,1);CHR$C129)8" OPEN";
2286 PRINT ™ POLYGON SYMBOL *RCHR$(128)

2292 PRINT TRBRY(1,14);"POLYBON-SYMBOL: ENTER #SIDES (- for star), [,SIZE (w) C,ROTATION (0-360)13"
2258 PRINT TABRY(1,16);"Press™8FNCI$E"to re-use last values (*8UAL$(Polysides)8”,"8UALS(Polysize)d”, "BUALS(Polyrat)g")*
2304 P_kbd:=ON KBO 60T0 2328

2310 ON KEY 9 LABEL *  ESCAPE™ 60T More_points

2316 G010 2316

2321

2328 K=FNbet_key

2334 OFF KBD

2340 OFF KEY

2346 SELECT K

2352 CASE NUMC™1®) TO HUM(*9™),NB(™-")

2358 OUTPUT KBD;CHRS$(K)3

2364  PRINT TRBRY(1,16):RPT$(" *,80)

2370 DISP FNAstS$;

2376 Retrieve(R$,Nu(*) Ninputs,1)

2382 IF R$="¢" THEN More_points

2388 If Ninputs THEN

2394 Polysides=Nu(1)

2400  Polysize=Nu(Z)*(Ninputs)1)+3x(Ninputs(2)

2406 If Polysize)4D THEN

2412 Bad_input("R POLYGON OF “"BUALS(Polysize)§® s IS TOO LARSE!™)
2418 6010 Poly

24 MDIF
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2430 Polyrot=Nu(3)#{N1nputs)2)+(90+(Polysides/2=INT(Polysides/2) )*(180/Polysides-90) )¢ (Ninputs(3)
2436 If Ninputs(3 AND Polysides>10 THEN Polyrot=0

2492 INDIF

2449 CASE -67 | CONTINUE key: do nothing

2454 CASE ELSE ! invalid

2460 B0TD P_kbd

2466 END SELECT

4121

2478 PRINT TRBXY(1,1);RPTS(" °,3+8D)

2484 6010 Input_data

2490 1

2496 Kybrd:Keycode=FNGet_key ! react from a non-softkey press
2562 OFF KBO

2508 SELECT Keycode

2514 CASE 8 ! CTRL-H key

2520  CRLL Help2(Cplot)

2526 CRSE 12 [ CTRL-L

2532 6010 Draft

2538 CASE 4 I CTRL-D key

2544  6DTD Dump_to_plotter

2550 CRSE 16,-78 1 CTRL-P, DUMP GRAPHICS
2556 6010 Print_plot

2562 CRSE 19 I CTRL-S

2568  6OSUB Pen_speed
2574 BOTO React?

2580 CASE S ! CIRL-E
2586 I Slope THEN Error_envelope
2592 CASE 6 ! CTRL-F

2598  GOSUB Force_inter

2604 IF RSC)™x" THEN Hpts

2610 CASE 32 10 122,-67 | Ualid alphanumeric key for plotting
2616 Clear I or CONTINUE key

2622 Symbol=5

2628 I Keycode=-67 THEN 1 (CONTINUE key- use + as symbol)
2634 Key$="+"

2640 ELSE

264 Key$=UPCS(CHRS (Keycode)) | valid alphanumeric key

2652 END If

2658  PRINT FNH$(" PLOTTING-SYMBOL IS *)AFHH$(Key$§® *)

2664 G010 Input_data

2670 CASE ELSE I invalid key

2676 GOTD 1752

2682 END SELECT

2688 6010 Hore_points

2694 |

2700 Force_inter:LOOP ! force the next Yorkfit through ae arbitrary age on the concordia curve
2706 Clear

212 OFF KEY

2718 PRINT TRBNY(4,12);"What age (in Ma} do you want to force the Yorkfit through?*
2124 ON KEY 9 LRBEL *  ESCAPE" 6070 2880

2736 ON KBD 6010 2748

273 QISP "

Mz 6010 2142

2148 K=IHGet_key

2754 OFF KBD

2760 OFF KEY

2766 IF KCNUMC'D™) OR KONRIC*9™) THEN 2724

2772 DUTPUT KBD;CHRS(K);

2718 DISP FHAst$;

2788 INPUT R$
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2790 IF Re="«" THLN RETURN

2795  ON LRROR 6070 2832

2802 forced_age=URL(RS)

2808 IF Forced_age=0 THEN Forced_age=1.[-8 ! else get dide-by-zero errars
2814  OFF ERROR

2820 EXIT IF Forced age(6000 OR Forced_age)-2000

2826  OFF ERROR

2832 Bad_input("INVRLID FORCED-RGE ("GR$E™)™

2638 END LOOP

844 !

2850 (lear

2856 DISP FNH$("FORCE NEXT YORKFIT THROUGH "3R$8" ma®)

2862 BEEP

2863 UAIT |

2874 Forced_inter=l

2880 RETURN

2886 !

2892 Input_datazOFf KEY ! request user to enter his data-peints for plotting
2898 OFF KBD

2904 PRINT TRBXY(1,3);Ea$8EbS

2910 If DBfile THEN

2916 PRINT “INPUT DATAFILE SET s AS 1st SET, LRST SET-ASTERISK (e.g. 2,12¢ or 2,12315,18%)"
2922 PRINT USING "K,/*;"[use *L or #R to label data-file name to (L)eft or (R)ight of pointl*
2928 TNB IF

2934 Data_requestz605UB Input_points

2940 ON 1+(LiMaxnu) GOTO Data_request,Edit

2946 1

2952 Input_points:DAITA 0,0,0,0,0

2958 RESTORE Input_points

2964 READ R(Ti),Yu(li), Ex(Li), Ey(Ti), ROCIE)

2970 Alpha

297% OFF KEY

2982 IF Ii=1 THEK

2988  PRINT "SETR";TABC27);Nx06;1RB(38);Er$; TAB(S1); Ny0S; TRBL(62);Ers; TRB(73); “RHO"
2994 PRINT

3000 EXD IF

3006 DISP "$"BUALS(IidE": “GNx088", [“BEr$d", “;Hy0S$:" [,"8Er$8"] [,*8"err-corr.] (*BFNCESR UHEN DONE)®;
3012 0_kbd=0N KBD 6010 3036

3018 ON KEY 9 LRBEL *  ESCAPE™ 6010 More_points

3024 601D 3024

3030 1

3036 K=FNGet_key

3042 OFF KBb

3048 OFF KEY

3054 SELECT K

3060 CRSE -63 T RECALL key

3066  QUTPUT KBD;CHR$(255)8CHR$(63);

3002 60T 3030

3078 CASE NUMC"0") TO NUMC"9°), RUM(®-*) HUMC™+*) NEMC" .*)

3084  GUTPUT KBD;CHR$CK)s

3090 LINPUT Res

309 IF Re$="+" THEN More_points

3102 CRSE -67 1 CONTINUE

3108 6070 Edit

3114 CRSE ELSE

3120 600 DO_kbd

3126 END SELECT

N

3138 1 If datafile input, use comas to separate data-sets in a continuous series, senicolons to separate individual sets or differe
at series.

37



441 So 2,5:7:9,14:17,29:6¢ indicates sets 2 thru 5 plus set 7 plus sets 9 thru 14 plus sets 17 thru 29 plus set 6.
3150 1

3156 Process_dstring:Semicolon=P05(Re$,":") ! Semicolon in data-input string?
3162 IF Senicolon THEN

3168 R$=Re$l1,Semicolon-11

3174 ELSE

3180 R§=Re$

3186 END IF

3192 Retrieve(RS,Nu(*), Ninputs,D

3198 IF Ninputs=0 THEM Edit

3204 !

3210 IF NOT POS(Re$,"*") THER

306 bf=0

3222  GOSUB Keyboard input

3228  RETURN

3234 ELSE

3240 Name_label=C(POSCUPCS(ReS), "*R™)(>0)~(POSCUPCS(Re$), “*L*)YOD)

3246 | label sample-names to (R)ight or (L)eft of point

3252 thp IF

3258 |

3264 IF KOT Dfile AND CUccl,1)tc(1,3)=0) THEN

3270 Bad_input("SORRY- YOU HAVEN'T LDADED R DATAFILE INTO MEMORY*)

3276 LMD IF

3282 1

3288 Df=1

3294 Si=Nu(D) | 1st, last datafile set 85 in a continuous series
3300 52=Hu(1+(Rinputsi1))

3306 !

3312 FOR 1d=51 10 82 | Transfer datafile sets to plotting array 8 display
3318 ON ERROR 6070 Mextid

3324 Rullid=ledld,1)

3330 Exdlid)=Ve(ld,2)

3336 Yellid)=Uc(1d,3)

3342 EydTi)=VeId, b

3348 ROCTid=Ue(1d,5)

3354 IF Ku(lixYu(Ii) THEN 1 bypass datafile sets that aren’t nonzero
3360  FOR P<1 1D Prir

3366 PRINTER IS PrP)

3 PRINT 1i;TRBC6);H8C1d);TABCZ6) s Ru(T1) 5 TABCIT)sEx(T1) s TABCSO) s Yu(Ti); TABCEL); Ey(Ti ) TAB(A9):ROCT1)
338 NEXT P

3384 PRIKTER IS CRY

3390 IF Ti{=50 THEN L_r(Ii)=Name_label

3396 IF Ti{<5D AND Name_label THEN Sname$(Ii)=H$(Id)

3402 GOSUB Process_data

3408 IF Di=Maxnue THEW Edit

3414 ENDIF

3420 Nextid=NEXT 1d

3426 OFF ERROR

3432 PRINT

3438 IF Semicolon=0 THEN RETURN

L2 B

3450 Re$=Re${1+Semicolon] { get ready to process next element of data-string
3456 BOT0 Process_dstring

3462 ¢

3468 Keyboard_input:Keyboard=1 t Bet typed-in data from keyboard

3474 IF 1i{=50 THER L_r(I1)=0

3480 SELECT Ninputs

3486 CRSE €2,3,%5

3492 CALL Bad_input(Crud$)

3498 6070 Input_points
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3504 CASE 2 ( 2 values entered: =) x-value and y-value

3510 ReTi)=Nu(D

3516 Yu(li)=Hu(D)

3522 6010 Process_data

3528 CASE 4,5 ! 4 or values entered: =) x,x-error,y,y-errorl,rhol

3534 Ru(Iid=Ru(l)

3540 Ex(Ii)=Hu(2)

346 Yu(lid=Nu(D)

3652 Ey(Tid=Hu()

3558 IF Ninputs=5 THEN ROCIi)=Hv(5)

3564 END SELECY

3870 ¢

3576 Pracess_data: ! check data for nanzero X & Y values, for permissible
3582 ! error correlations. Convert errors to abs-2-sigea
3588 IF Ru(Ii)*Yu(Ii)=0 THEN

3594 Clunk

3600  PRINT USING */,K,2¢";THHS(" »ewx SETR "BUAL$(I1)8" -NONZERD INPUT REQUIRED #wxx *)
3606 RETURN

3612 END IF

3618 IF Percent THEN

3624 Ex_=Ex(ID | percent or fractional errors for rho-testing
3630 Ey_sLy(ID) I ditto

3636 ELSE

3642 Ex_=Ex(Iid/Bu(Iide100 | ditto

3648 Ly =E(IDAW(Ii00 | ditto

3654 END IF

3660 Check_rhoCROCI), Ex(Ti), Ey¢Ii), KudIi),Yu(li),Percent, 0k)

3666 IF Ok THEN

3672 IF NOT Df THEN PRINT 1isTAB(26);8u(1i);TABCIT);Ex(Ii)sTRB(SD);YuCTi);TABCE1) ;Ey(Ti); TRBCA9):ROCIH)
3678 Ii=li+l

3684 N=Nel

3690 £ND IF

3696 RETURN

3z i

3208 ¢

3714 [dits ! allow user to edit/correct keyboard-entered data

3720 IF Keyboard THEN

3726 Clear

3732 PRINT "SETR”;TRB(27);Nx08;TAB(38):Er8;TAB(S1); Ny0S; TAB(62);Er8; TRB(73); "RHO"
3138 PRINT

3¢ TORI=Kk TO M

3750 PRINT I;TABC26);Ru(I);TAB(37):Ex(I);TRBCS0)sYulI);TRBCA1)EY(D) 5 TAB(ES):RO(I)
3756 NEKT I

312 PRINT

3768 £ND IF

LT

3780 IF NOT Keyboard AND Df RND Semicolon THEN Plot_points

3786 IF ABS(Symbol)<}3 AND Symbal(}S THEN

3992 | insist on assigned errors for error-ellipse/box/cross plot-symbols

3798 Missing_errors:Hissing errors=0

3804 FOR I=Kk TO M

3810  Missing errors=issing errorst(Ex(I)*Ey(1)=0)

3816 NEXT I

3822 IF Nissing errors THEN

828 LOOP

3834 pIse

3840 DISP "ENTER X-"8Er$8", Y-"REr$8" [, Err.-Corr.] FOR SETS UITH UNASSIGNED OR ZERO ERRDRS®:
3846 Retrieve(R$,Nu(+), Ninputs)

3852 EKIT IF Minputsdi

3858 (ALL Bad_input(Crud$)
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3864  END LOOP

38  FORIKk 1D N

876 IF Ninputs=3 AND ROCI)=0 THEN ROCI)=Nu(3)

3882 IF Ex(D)=0 THEN Ex<D)=Nu(1)

3988 IF Ey(D)=0 THEN Ey(D=Ru(2)

3854 Check_rho(ROCT), Kerr (I}, Yerr (1), Ku(D),Yo(I),Percent, 0k)
3900 IF NOT Ok THEN

3906 RICD=D
m Rerr(I)=0
3918 Yerr(I)=0
392¢ 6010 Edit
3930 D IF

393  NEXT I

3942 bOTO Edit
3948 END IF

3954 £ND IF

3960 !

3956 IF NOT Keyboard THEN Plot_points ! Den't ask for corrections if only datafile data were entered

3972 DISP USING “#,7,K";"SET 10 BE CORRECTEG? (°§FNCt$8"IF 0K)*
3978 Retrieve(R$,Mu(*) Ninputs)

3984 IF Hinputs=0 THEN Piot_points

3990 I=Nu(l)

3996 Ii=I

4002 605UB Tnput_peints

4008 N=N-1

4014 6010 Edit

020 !

4026 |

4032 Error_box:Drau_errbox(Rerr (1) ,Yerr (1), Xu(I),YutI), rm, Y, Crt, Symbol)
4038 RETURN

4044 1

4050 Error_cross: ! Drau error-cross through data-point
4056 IPLOT O,Yerr(D)

4062 IPLOT 0,-(2e¥err(I))

4068 THOUE ~Rerr(D),Yerr(D)

4074 IPLOT 2xKerr(1),0,-1

4080 RETURN

4086 !

4092 Error_ellipsesDraw_ellipse(Kerr(1),Yerr(I),RO(I), Synbol , Kspred, Yspred)
4098 RETURN

410¢ |

4110 PolygonsDrauw_polygon(Polysides,Polysize,Polyrot,Solid, Syb(x), Ij)
4116 RETURN

12 |

4128 Xeyboard_sbol:IF Plotter_dump THEN Key$=CHR$(Symb(lj,2))
4134 IF Key$="." THEN ! just put the plotter-pen at the point
4140 BRAU Ru(D,Yu(D)

4146 ELSE

4152 LOR6 5

! draw an error-box about the point

iBraw error-ellipse about data-peint

I Braw open or filled polygon or star syabol

4158 Rs=.6+ .2¢(Key$="Y" OR Keyd="0") ! use aspect-ratio of 0.6 except for X or 0 symbols, in which case use 0.8

4164  (s=2.5#Ticksize ! size of alphanumeric plotting-synbol
4170 CSIZE (s,Bs

4176 FOR Dx=0 70 Double

4182 IF Hardplot AND Dx THEN MOVE Xu(I),Yu(I)

4188 THOUE FHCuidth(Cs,¥nn,0,Rs, 00715+ DuxDffset/m, FCheight(Cs, 0, Y, 0)/15+Dxx0f fset A

4194 LABEL Key$
4200  KERT Dx

4206 END IF

4212 RETURN

f18
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4224 Plot_points:PEN Cpen | Drau data-point symbols

4230 IF Crt THEK CRLL Graph

4236 FOR I=Kk TO K

4242 IF Hardplot THEN

4248 DISP I;TABC10);DROUNDCK(I),5)3TRB(20);BROUND (Yu(I),5)
4254 ELSE

4260 C_ct=C_ct+<(_ct<200)*Cache” CR1-plotted points in case of plotter-dusp
4266 Cache(C_ct,1)=Ro(D

4272 Cache({_ct,2=Ex(D

4218 Cache(C_ct,3=Yu(D)

42648 Cache((_ct,D)=Ey(D)

4296 Cache(C_ct,5)=R0(D

4296  Symb(C_ct,1)=5pmbol

4302 IF C_ct<=50 THEN

4308 IF L_r(I) THEN

4314 Cache_sname$(C_ct)=Snane$(D)
1320 Cache_1_r(C_ct)=L_r(

4326 £LSE

4132 {ache_snane$([_ct)=""

4338 Cache_1_r(C_ct)=0

4344 END IF

4350  END IF

4356 IF Symbol=3 THEN

4362 Synb(C_ct,2)=Polysides

4368 Symb(C_ct,3)=50lid

431 Symb(C_ct,$)=Polysize

4380 Smb(C_ct, 5 =Palyrat

4386  ENDIF

4392 TF Synbol()3 AND Symbol(>5 THEN Symb(C_ct,1)=Sywbol

4398 IF Symbol=5 THEN Spmb(C_ct,2)=Keycode

404 ENDIF

4410 IF Percent THEN | convert to 1 or 2 -sigma abselute errors
416 Rerr(D=Re(IEx(D)/100

422 Yerr(D=Yu(D=Ey(I)/100

428 ELSE

43¢ Rerr(D<Ix(D

#0 Yerr(D=ty(D)

4446 WD IF

4452 IF Ru(I))=Hnin BND Yu(D))=Ynin AND Xu(I){=Kmax AND Yu(I){=Vnax THEN
4458 IF NOT Keyboard_symbol OR Key$(}* * THEN MOUE Ku(D),Yu(I)
464 ON RBS(Symbol) BOSUB Error_bex,Error_ellipse,Polygen,Error_cross,Keyboard_symbol
4470 IF I<=50 THEN

476 IF L_r(I) THEN

4482 IF LEN(Sname$(I)) THEN | Label the sample-name next to the point
4488 LORG 2%CL_r(D)=0)+Bx(L_r{D)=-1)

449 HOUE Xe(D),Yu(D)

4500 (SIZE Thte.9

4506 IF L_r(I)=1 THEN LRBEL * “§Sname$(I)

4512 IF L_r¢I)=-1 THEN LABEL Sname$(D)3* *

4518 END IF ! name exists?

4524 END IF 1 label the name?

4530  ENDIF b 1¢50?

4636 END IF I within plotting-linits?

4542 IF NOT Dfile BND HOT Of THEN ! put the point in a "file” in memory
4548 Uc(I,D=Xu(D

4554 UedI,D=Yu(D)

4560 UcdI,2)=Ex(D)

4566 VeI H=ty(D

4672 Ue(I,5)=R0C(D)

4578 END IF
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4584 KERT 1

4590 Somepoints=l ! indicates that at least 1 point has been plotted

4596 IF KOT Plotter_dump THEN

4602 HOUE Kmin,Ymax

4608 IF Hardplot THEN PEN D

4614 ILSE

4620 RETURN

4626 £ND IT

4632 |

4638 !

4644 Add:Clear | Yorkfit, or plot more points?

4650 PRINTER IS CRT ' just in case

4656 IF Crt THEM

4662  Rlpha

4668  PRINT USING "K,2/“;"PRESS “BFNH$(" GRAPHICS *)&" T0 UIEW PLOT, “RFNHSC* ALPHA *“)E* TO UIEW THIS SCREEN®
4674 KD IF

4680 lin=N

4686 ON DELAY 300 6OTO Redraw ! If no user action within an hour, restart.

4692 PRINT USING “K,/";"PRESS "BFHHSC"ADD")A" TO INCLUDE THESE POINTS GITH OTHERS FOR A YORKFIT."
4698 PRINT USING “K,/";"PRESS "RFNHSC"NEW POINTS*)R" T0 PLOT R KEW BRTCH OF POINTS.*

4704 IF N1 THEN PRINT USING °K,/";“PRESS "RFNHSC*YORKFIT™)&" FOR YORKFIT.*

4710 PRINT USING "K,/":"PRESS “BFNHSC*REW PLOT™)8" 10 START R NEW PLOT."

4716 IF Cplot AND N THEN PRINT USING °/,K";"press “SFNH$¢"CTRL-F*)8" to force the Yorkfit line through a point on concordia®
4722 PRINT USING "K,¢";“PRESS “SFNHSC*CTRL L*)&" 10 DRAFT A PHRASE ON THE pLOT"

4728 DISP “(press “BFNHSC"NEY POINTS™)R" if you just want to return to the data-entry screen)”
4734 |

4740 Readd:0N KEY 0 LABEL ™ HELP® 6010 Call_helpd

4746 IF Nn)1 THEN OH KEV 2 LABEL *  YORKFIT® GOT0 Call_yorkfit

4752 ON KEY 3 LABEL *  ROD POINTS® GOTO Retain

4758 OK KEY 8 LABEL "DELETE POINTS™ 60TC 4950

4764 ON KEY 4 LRBEL " NEW POINTS® 6OTQ Plotdata

4270 OK KEY 9 LABEL = NEW PLOT" 60TD Redraw

4776 Rdd_kbd=0R KBD 6070 4812

4782 60TG 4782

4788 !

4794 Rdlet:Letter (Letter$(x),Letter (%), Nphrases,0)

4806 6070 Rdd

4806 !

4812 K=Fibet_key

4818 OFF KBD

4824 OFF KLY

4830 SELECT K

4836 CRSE 8 | CIRL-H
4842 6010 Call_helpd

4943 CRSE § V CIRL-E
4844 If Slope THEN Error_envelope
4848 CRSE -67 t CONTINUE key
4854 6010 Plotdata

4860 CRSE 12 1 CIRL-L
4856  GOTO Rdlet

4872 CASE 6 I CIRL-F

4978  GOSUB Force_inter

4084 I R$="x" THEN Add

4890 601D Call_vorkfit

4896 END SELECT

4902 6010 Readd

4308 !

4914 Retain: OFF KEY I Add next points to existing sequence
4920 OFF KBD

4926 Ti=Nt1
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4932 Kk=N+1

4938 GOT0 More_points

4944 |

4950 G0SUB Delete_points

4956 607D Add

4962 |

4968 Options:Clear

4974 OFF KEY

4980 OFF KBD

4986 Alpha

4992 Reopt:PRINT TABRY(1,17);FNCenter$<FNH$C"HISCELLAKEOUS OPTIONS:®))
4998 DISP FHCenter$("(Press “BFNHS(*CTRL-H")R" for HELP)™)
5004 ON KEY 0 LABEL *  LOAD PLOT® 60TO Load_plot

5010 ON KEY 1 LABEL * 8BS ERRORS* 6OSUB Rbs_errs

5016 ON KEY 2 LABEL * X ERRORS® 6OSUB Percent_errs

G022 ON KEY 3 LABEL * 1-516 ERRORS" GOSUB One_sig

5028 ON KEY 4 LABEL ® 2-SIG ERRORS" GOSUB Two_sig

5034 ON KEY 9 LRBEL *  ESCAPE® 607D More_paints

5040 IF Crt THEN ON KEY S LABEL " STORE PLOT" 6070 Store_plot
5046 IF Cplot=0 THER

5052 ON KEY 6 LABEL *  EXPO FII® 60TD Exp_fit

5058 ON KEY 7 LABEL *  L06 FIT" 6010 Log_fit

5064 ON KEY 8 LABEL *  POLYFIT® 6070 Regress_poly

5070 END I

5076 ON KBD 60TD 5094

5082 6070 5082

5088 !

5094 K=FhGet_key

5100 OFF KBD

5106 SELECT K

5112 CRSE 8 b CTRL-H
5118  GOTO Call_help3
5124 CRSE -67 I CONTTNUE

5130 6070 More_points
5136 END SELECT

5142 6070 Reopt

5148 ¢

5154 Abs_errs:Percent=0
5160 Eb$=" RBS.-ERRORS"
5166 PRINT Ebs

5172 BELP

5178 Er$="err”

5184 6070 Kretrn

5190 1

5196 Percent_errs:Percent=1
5202 Ebs=" 1-ERRORS"
5208 PRINT EbS

5214 BELP

5220 Er$="Yerr"

5226 6010 Kretrn

5232 |

5238 Dne_sig:Sig=1

5244 BELP

5250 Ea$="1-516MA"

5256 PRINT Ea$d" [RRORS®
5262 6010 Kreten

5268 !

5274 Tuo_sigs5ig=2

52680 BEEP

5286 Ea$="2-SIGHA"
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5292 PRINT East” ERRORS"

5298 5010 Kretrn

5304 |

5310 Store_plot=0FF KEY

5316 OFF KBD

5322 Rlpha

5328 Clear

§334 INPUT "ENTER A FILE-NAME FOR THIS PLOT  (* to escape)?”,6file$
5340 IF 6file$()™«" THEN

5346  DISP "Storing CRT plot on disk as file "SCHR$(34)BGFileSBCHRS (3428~ .. °
5352 GSTORE Crt_plot(®)

5358 N ERROR GOTO Bad gfile

5364  CREATC BDAT Gfiles,7500/256+100

5370 RSSIGH BPathl 10 Gfile$

5376 OUTPUT @Pathl;Crt_plot(x)

5382  RSSIGN @Pathl 10 =

5388  DISP “GRAPHICS-FILE “BCHR$(34)B67i1e$BCHR$(34)8" STORED."

5394 OFF ERROR

5400 £ND IF

5406 6070 Mare_points

5412 |

5418 Bad_gfile:OFF ERROR

5424 DISP FNCenter$(FNHS("xx UNRBLE TO ACCESS GRAPHICS-FILE "B6file$h” wx*))
5430 CAT

5436 Clunk

5442 UAIT 3

5448 G070 Hore_points

545¢ |

5460 Load_plot:0FF KEY

S466 OFF KBD

5472 Clear

5478 Rlpha

5484 PRINT TABRY(1,12);"UHAT IS THE NAME OF THE GRAPHICS-FILE THRT YOU WANT T0 LOAD ( to escape)?”
5490 INPUT Gfile$

5496 IF Gfile$()"s" THEN

5502  (lear

5508 DISP “Loading graphics file “RCHR$(34)86file$BCHRS(34)R". .
5514 (N ERROR 6070 Bad gfile

5520  ASSIGN @Pathi T0 bfiles

5526  ENTER ®Pathl;Cri_plot(#)

5532 braph

5538  6LOAD Crt_plot(®)

5544 OFF ERROR

5550 QISP

5556 WAIT 2

5562 ENO IF

5568 6070 More_points

5574 1

5580 Call_yorkfit=CALL Yorkfit{Cplot,Forced inter,forced age)

5586 ON DELRY 3600 6010 Redraw ! If no user action within an hour, restart.
5592 Keys2:IF Crt THEM DISP "PRESS “8FNH$(" GRAPHICS ")3" 10 VIDW PLOT *
5598 OFF KEY

5604 ON KLY 9 LABEL *  NEW PLOT™ GOTD Redraw

S610 ON KEY 3 LABEL ® AOD POINTS® 6070 Retain

G616 ON KEY 8 LRBEL "DELETE POINTS" 60TO 5814

5622 ON KLY O LABEL " HELP" 607D Call_helpb

5628 ON KLY 4 LABEL *  CONTINUE" G0TO Plotdata

5634 ON KEY 5 LABEL "ERROR ENUELOPE" 6010 Error_envelope

5640 ON KBO GOTD S658

Se46 6010 S64h
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5652 ¢

5658 K=FNbet_key

5664 OFF KBD

5670 SELECT K

5676 CASE 8 I CIRL-H

5692 6010 Call_helpb

5688 CASE -67 I CONTINUE key
5694 6010 Plotdata '
5695 CASE 5 I CIRL-E

5696 6070 Lrror_envelope

5700 END SELECT

5706 6010 5604

5121

5718 Error_envelopesPEN Cpen

5724 I Crt THEN CALL braph

5730 Err_env(Slope,Errsl, Inter,Errint,X_bar,knin, ¥nax, Ynin, Yrax)
5736 6010 Plotdats

5142 ¢

5743 Print_plot=OFF KEY

6754 (lear

5760 0rF KBD

5790 DUMP GRAPHICS

5802 6070 More_points

5808 1

5814 60SUB Delete_points

6820 6010 Keys?

5826 |

5832 Delete_points:QFF KEY

5838 OFf XBD

5844 Clear

5850 PRINTER IS CRT

5956 PRINT “SETR";TABC20):Hx0¢; TRB(3S) s Hyls
5862 FOR I=1 10 Mn

5868  PRINT T;TRB(C19):Ku(I)sTRBG3D);Yu(D)
5874 NEXT 1

5880 I=0

5896 DISP "WHICH SETH 0O YOU URNT TO DELETE? (“8FHCi$8°to escape)™:
5892 INPUT I

5898 DISP

5904 IF I¢1 OR I)Nn THEN Keys?

5910 Kn=Hn-1

5916 H=-1

5922 FOR J=1 10 &

5928 Ku(D)=Ru(J+1)

593¢  Yu(d)=Yu(J+1)

5940  DxXD)=Dx(J+1)

5946 Ey(D)=Ly(J+1)

5952 RO(D)=RO(J+1)

5958 NEXT J

5964 RETURN

5970 |

5976 Draft:Letter(Letter$(x),Letter (x), Nphrases,D)
5982 6070 More_points

5388 !

5994 DatafilesConvert_vc(Dfile,Uc(x), Pr (%), Lplot, N§(x),Df xnane$,Bf_ynane$,Files,Hs$(x))
6000 Hx_$=Df_xnane$

6006 Hy_$=0f_yname$

6012 RETURM

6018 !

6024 Regress_poly=If Nn)2 THER
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6030  CALL Polynomial (Ru(%),Yu(*) Kn,Maxnus, Kmin,Keax, Rspred,Cpen, Crt,Pr*),Prir)
6036 ELSE

6042  GRAPHICS OFF

6048 CALL Bad_input("NEED AT LEAST 3 POINTS FOR POLYNOMIAL REGRESSION®)
6054 END IF

606D 6070 More_points

6066 1

6072 Dusp_to_plottersAlpha I Transfer (RT-plot to plotter
6078 Plotter_ok=1

6084 ON TIMEQUT 7,.1 CALL Plotter_timeout

6090 PLOTTER IS Plotdev(2), "HPGL"

6096 IF NOT Plotter_ok THEN More_points

6102 t

6108 OFF TIMEOUT

6114 DATA 1,U,1,1,0,705

6120 RESTORE 6114

6126 RERD Cpen, Speed$,Plotter_dump,Hardplot,Crt,Plotter
6132 CALL Plotbox(Cruds$,Cplet,0,0,0,0)

6138 IF Cplot THEN CALL Concordia ! draw & label concordia
6144 Clear

6150 FOR Jj=1 10 C_ct

6156 k=1

6162  ¥=1

6168  ¥u(K)=Lache(Jj,1)

6174 Yu(K)=Cache(Jj,3

6180  Ex(K)=Cache(Jj,2)

6186 EytK)=Cache(Jj, 1)

6192 ROCK)=Cache(Jj,5)

6198  Synhel=Symb(lj,1)

6204  Snane$(K)=Cache_snane$(Jj)

6210 IF Jj(50 THEN

6216  Sname$(K)=Lache_sname$(Jj)

6222 L_r{K)=Cache_1_r{Jj

6228 ELSE

623 SnameS(K)=""

6240 L_r(K)=0

629 ENDIF

5252  60SUB Plot_points

6258 NEXT Jj

6264 FOR I=1 T0 Hlines

6270  Slope=Line(I,1)

6276  Inter=Line(I,2)

6282  CALL Drawline(Slope,Inter,(I),50lid _line,Line(x))
6280 If Cplot AND I<4 THEN

629¢ FORK=1108

6300 Cint(K)=Lache_cint(I,K)

6306  NEKT K

6312 CALL Label_inters(Cint(x),(I),Cache_aswd(I})
6318 END IF

6324 NEXT 1

5330 |

6336 FOR Jj=1 T0 Hphrases

6342 [RLL Letter(Letter$(x),Letter(x), Nphrases,Jj}
6348 NEXT Jj

6354 !

6360 Plotter_dump=0

6366 6010 Hore_points

6372 !

6378 Call_help3:CALL Help3

6384 6010 Options
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6390 !

6396 Call_help4:CALL Helpd(Cplot)

6402 G010 Add

6408 1

6414 Call_helpbsCRLL Helpb

6420 G010 Keys?

6426 1

6432 Exp_fitsCALL Expo_fit(Nn,Ru(x),Yu(x) Kmin,¥max,Ymin,Ynax,Crt,Cpen,Pr(x),Prir)
6438 6010 Hore_points

6444 Log_fit:CALL Logar_fit(Xu(*),Yu(x),Nn,Rnin,Rmax, Ymin,Ysax,Crt, Cpen,Pr(®),Prir)
6450 6070 Hore_points

6456 ¢

6462 !

£468 | HeHsattHHEHHHHRHHEHHEERHEEHEHHH HRROEHHHOHIBIERRHHORHBHHOHBHOHEH
6974 Endnain:END | end of nain program #eEeccersmEEHEHHEHEHIRHBHEBHON
6480 !

6486 1

6492 Z:0EF THZCX) 1 utility function for misc. numeric formatting needs
6498  RETURN INTCLGT(ABSCDROUND(K,3)+(¥=00)))

6504 FHEND

6510 !

6516 1

6522 TicksSUB Tick(Range,lick_interval) ! Returns best tick-interval
6528 Tick_interval=10"FNZ(Range)/8

6534  UHILE RBS(Range/Tick_interval ))12

6540 Tick_interval=2+lick_interval

6546  END UHILE

6552  B=RBS(Tick_interval)/10°FNZ(Tick_interval)

6558  IF BOINT(B) THEN Tick_interval=INT(B)x1D*FNZ(Tick_interval}
6564  Tick_interval=DROUND(Tick_interval,8)

6570 SUBEND

657 1

6582 1

6508 Axis:SUB Axis(P,Spred,Tik,Ticksize,Xy) ! Draw axis & ticks
6594 1 R¥y=1 for K-axis, Hy=0 for Y-axis

6600  C=1-2#(Ry=0)

6606  Ntix=DROUND(Spred/Tik,3)

6612  Etix=FNCven(Ntix)

6618  FOR I=1 T0 Ntix

6624  Etik=FNEven(I)

6630 IF (P=1)xLtik OR (P=-1)%((Etik EXOR Ltix)=0) THEN

6636 H=Ticksize

6642  ELSE
6648 H=Ticksize/2
6654  ENDIF

6660  IDRRM PxTikeRy,PeTike(NOT Ry)
6666 IDRAU CxPxtte(NOT Ry),PetieRy
6672 TORAM PxMx(NOT Ky),-Paitedy
6678 NERT I

6684 SUBERD

6690 !

6696 i

6702 De:DEF FDe(K,D)

6708 | Round value N to D significant figs.(to lowest least-sf,unlike DROUND)
6714 R=10"CD-FNZCN)-D)

6720  B=DROUNDCABS(N+R),3)

6726  RETURN SGNCN)=INT(B)/R

6732 FNEND

6738 !

6744 !
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6750 Decimal:DEF FhDecimal(R) ! Returns #digits beyond decamal pt.

6756 ¥=DROUND(X,9)

6762 A=0

6768  N=RBSCX)

6774 UHILE N

6780 H=DROUND(10=(RBSCN)-INT(ABS(N))),B)

6786 A=A+l

6792  END WHILE

6798  RETURN R-1+<NOT B)

6804 FNEND

6810 ¢

6816 !

6822 Char:DEF FNChar(X,Lzero) | ¥lharacters required for the number X.

6828  RETURN 1+CRBSCRI M M=CENZ(RY+(ROINTCR))+(X(D)+FNDecinal ¢K)+ (ABS(K){1)xLzero

6834 FNEND

6840 1

6846 !

6852 H:DEF FNH$(String$) ! put string in inverse-video, padded with one leading

6858 | and one trailing blank

6864 RETURM CHR$¢129)8" "85tring$d” "GCHR$(128)

6870 FNEND

68% |

6882 !

6888 RetrievesSUB Retrieve(Input_string$,Nuseric_value(*),Ninputs,0PTIONAL Enterstring)
6894 !Trom a string input, extract 1 or more nuseric values, separated by comsas

6900 ! Ninputs is the & of numeric values in the string

6906 IF NPAR=3 THEN

6912 Estringsl

6918 ELSE

6924  Estring=Enterstring

6930 END IF

6936 IF Estring THEN LINPUT Input_string$ ! otherwise string supplied by calling context
6942 MAT Humeric_value= ¢0)

6548  Comna=l

6954  Hinputs=0

6960  ON ERROR 6070 Done

6966  WHILE Commad0

6972 Mumeric_value(l+Ninputs)=UAL(Input_string$)! extract number

6978  MNinputs=1+inputs ! increment #-of-values counter

6988 Comma=P0S(Input_string$,”,") ! position of next cowa

6990  Input_string$=Input_string${1+Comeal | strip segment of string already extracted
699  END UHILE

7002 Done=SUBEKD -

7008 !

014 !

7020 Retrieve_str:SUB Retrieve_str(Input_string$,Output_string$(*) ,Ninputs)

7026 ! extract 1 or more strings from a compound string, where the strings are separated by comnas
7032 LINPUT Input_string$

7038 MAT Output_string$= (**)

704 Minputs=0

7050 1F Input_string$="" THEN SUBEKIT

7056 0N ERROR GOTO Done

7062  LOOP

7068 Cowwa=POS(Input_string$,”,") ! position of nearest coma

7074 End_part=Comna*(Coma{)0)+ (LENCInput_string$)+1)%(Coma=0) | position of last character of this section of the input string
7080  Output_string$(i+Ninputs)=Input_string$(1,End part-11 ! put this section of the input string as an element in the output-st
ring array

7086 Minputs=1+Hinputs ! increment 3-of-strings counter

7092 EXIT IF NOT POS(Input_string$,”,") ! done if no more cosmas present

7098  Input_string$=Input_strings{1+Comsal ! strip part of input string already extracted
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7104 END LOOP

7110 Done:SUBEND

6 1

nn i

7128 RenovesSUB Remove(Input_string$,Output_string$,Length)

7134 | remove super- (CTRL *) and sub- (CIRL *) script indicators from label
7140 Output_string$=""

7146 FOR J=1 10 LEN(Input_string$)

752 N=NUM(Input_string$l],JD

7158 SELECT N

7164 CRSE 10,30

Y I do nothing

7176 CRSE ELSE

7182 Length=1+Length

7188 Qutput_string$lLength,Length]=Input_string$lJ,]]

7194 END SELECT

7200  HEXT J

7206 SUBEND

e

7218 1

7224 Drav_ellipse:SUB Oraw_ellipse(Kerr,Yerr,R0,Symbol,Kspred,Yspred)

7230 Xe=Xerrx(1+.0001x(Kerr=Yerr))

7236 Corr=RO»(ROCX1)+.999999%%(R0=1) ! Guard against a rho of 1

7242 fingle=.5*ATN(2eCorrxXexYerr/(Re*2-Yerr*2))

7248 ! ANGLE is an angle that the axis of the ellipse makes with the X-axis
7254 Cl=2x(1-Corr2)x1 .224"2

7260 £2=1/005(2#fngle)

7266 Ux=Xe"2

7272 UysYerr*?

7278 A=SQR(CIZ((1+CD/x+(1-L23/Uy)) | Length of major axis of ellipse
7284 B=SIR(CL/(C1-COAxeCL+EDUy)) 1 Length of minor axis of ellipse
7290 St=R/INT(R/ (Kspred/400)+1) | Step-size along K-axis

729%  St=A/INTCA/Ste 0001 ! force step to divide evenly
7302 Sin_angle=SIN(Angle)

7308 Cos_angle=L05(Angle}

314 FOR Seqs1 T0 1#+(Spmbol<D)

7320 FOR K=1 70 -1 SIEP -2

7326 Start_x=K«R

1332 End_x=-Ke(R+5t)

7338 FOR X=Start_x 70 End_x STEP -(Kx5%)

734 IF (K=1)(R(-(R*]1 .001)) OR (K=-1)%(X)R*1.001) THEN 7428

7350 Z=1-(%/R)*2

7356 IF 2>=D THEN

1362 =KxBr50R(Z)

7368 ELSE

(EYE] ¥=0

7380 END IF

7386 IF Synbol@ OR K=1 OR DROUNDCK, 9 OROUND(End_x,9> THEN RPLOT XxCos_angle-YxSin_angle,X*Gin_angle+VxCos_angle
7392 IF Seq=2 THEN 1 fill in the ellipse

7398 =K

404 IF DROUNDCK, 9)CYOROUND(End_x,9) THEN RPLOT X«{os_angle+V*Sin_angle,%*Sin_angle-Y*Cos_angle
10 END IF

7416 HERT X

"2 IF Seq=2 THEN SUBEXIT

M8  NEXT X

7434 NERT Seq

7440 SUBEND

M4 !

Me2 1

7458 Draw_pelygon:SUB Oraw_polygon(Polysides,Polysize,Polyrot,Solid,Spmb(*),Jj)
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7464 1 draw a polygon of arbitrary size, sides, orientatian,infill
7470 COM /Plotbox]/ Kmin,max,Ymin,Ymax,Linxl,Linx2,Lingl LinyZ,¥spred,Yspred, Kloc, Yiac, Km, Yon, Hx_$, Ny §,Hx$, hy$, Nx0$, Ny0S, Double
7476  COM /Plotbaxlas Lx1,Lx2,Lyl,Ly2,0ffset

7482 CO /Plotbox2/ Nxr$,Nyr$,Plotdev(x),Pr(x),Plotter,Plotter_dunp,fr,Tht,Lht, Ticksize,X1,Y1, end, Yend, Speed$, Crt,Hardplot,Cpen, X
gu,You

7488 !

7494 IF Plotter_dusp THEN ! cache polygon-specs

7500 Polysides=Symb(Jj,2)

7506 Solid=Symb(Jj,3)

7512 Polysize=Symb(Jj,4)

7518 Polyrot=Symb(Jj,5

7524 END IF

7530 !

7536 Star=(Polysides<®) ! is this to be a "star’-shaped figure?

7542 57475=(Hardplot AND Solid RND NOT Star AND Polysides()?7)

7548 IF 57475 THEN 1 use HP-7475 HPGL command to draw selid poly
w4 50

7566  DATA 0,0,120,90,72,60,25.714,0 ! starting=position, in degrees
7966 RESTORE 7560

7572 IF Polysides¢9 THEH

7578 FOR I=1 10 Polysides

7584 READ §
7590 NEXT
75%  EMD IF

7602 P=Polysides*(Polysides{10)+50%(Polysides)=10) ! use 50 sides if polysides)9

7608 OUTPUT Plotdeu(2); "UG"BUALS$(Polysizex1)8", "BUALS(S+Polyrat)8”, 360, "BUALS (360/P)R";"
7614 EINDIF

7620 Hp=Polysize/¥m/2.3 | make diameter equal to polysize in millimeters

726 Yp=PolysizeAmwn/2.3

%32 D=2+ Iselrt I effective pen-thickness in mn

7638 N_polys=(57475=0)*((Hardplat AND (Ticksize(1.4) AND Polysides)) AND Polysize)3)+50xSolid)
7644 IF N_polys=0 AND Double AND 57475=0 THEN M_polys=l

7650 | N polys is the nunber of (increasingly smaller) polygons to be draun

7656 FOR I=0 T N_polys

662 X=¥p-IsD/Kmn

7668 Y=Yp-IxDAm

%% 5=360/RBS(Polysides)

7680  E=.5-(ABS(Pelysides)=3)/5 ! degree of pucker-indent for star

7686 I X{0 OR Y<O THEN SUBERIT ! stop when radius of zero is passed

7692 i

7098 FOR J=Polyrot 10 Polyrot¢360 STEP §

T RPLOT R={OSCI), YSINCD)

7710 IF Star THEN ! do @ pucker

M6 (=162

n RPLOT ExeCOS(C),ExyeSINCE)
8 END IF

7/ NERT

TH40 NEXT I

7746 SUBEND

752

758 !

1764 Draw_errboxzSUB Drau_errbox(Xerr,Yerr X,Y, ¥, Yon, Crt, Synbol )
7770 | draw @ rectangle whose dimensions correspond to the uncertainties of the point
T1%h  IMOUE -Rerr,-Yerr | start at the lower-left corner of the box

7702 U=2xKerr | box height
788 H=2¢Yerr | box width
7!

7800 ! use RECIRNGLE command for CRT-plots or open boxes
7806 IF HOT Crt OR (Crt AND Symbol)0) THEN RECTANGLE U,H
7812 IF Crt AND Symbol<D THEN RECTANGLE U,H,FILL
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%8 !

7824 IF KOT Crt AND Symbol<D THEN

7830 Penthick=.36Am/(1+Crt)] UU's per .36 my in Y-direction

7836 0=l

7842 CLIP X-err Relerr,Y-Yerr,Y+Yerr

7848 REPERT ! fill in the box (plotter only)

7854 T0RRY Dl 0

7860 I0RRY 0,Penthick

7866 Height=Height+Penthick

81 0=-0

7878 UNTIL HeightHeZxPenthick | quit when filled in box {+ abt 1-2 lines)

7884 CLIP Xwin,Kmax,Ynin,Ynax

7850 EMD IF

7896 SUBEND

7902 |

7908 !

7914 Yorkfit:SUB Yorkfit(Cplot,Forced_inter,Forced_age)

7920 | line-fitting algorithn modified from D. York, EPSL v. §, p. 320-324, 1969

7926  OPTION BRSE 1

7932 COM Aorkfitl/ Ru(e),Yu(®) Ex(w), Ey(*),RD(*) N, Haxyor , Hn, Prtr,Ea$, EbS,Er$

7938 COM AMorkfit2/ Rerr(®),Yerr(¢),Sig,Line(x),Percent,Nlines,N_interlabels,Cint(x),S0lid_line,Cache_cint(+),Cache_nsud(x)
7984 (M ANorkfitd/ Slope,Errsl,Inter,Errint,8_bar

7950  OIM B_wt(200),Y_wt(200),R(200),Ueight(200),Hean_wt(200),Yorkslope(S),Yorkinter (5)

7956 COM /Plothoxl/ Hmin,Kmax,Ymin,Ynax,Linxl,LinkZ,Linyl,LinyZ,Kspred,Yspred,Rloc,Ylac, Kem, Yoer, Hx_8, Hy_$, M8, Ny$, xS, NyDS, Double
7962 COM /Plotboxlas Lxi,bx2,Lyl,Ly2, B fset

7968  COM /Plotbox2/ Nxr$,Hyr$,Plotdeu(x) Pr(x) Plotter,Plotter_dump,Ar,Tht,Lht,Ticksize,R1,Y1,Xend,Yend,Speed$,Crt, Hardplot,Cpen, X
qu,Ygu

79%  DIN Y_errint{5),Y_errs1(5),Hane$L70], Isotopes<4)[31,Lanbda(4), Kut (200}, Yut (200}, Interxy(2,2)
7980 OIM £_x0(200),E_y0(200),E_76(200),E_x(200),E_y(200),Kbar (5), Ybar(5),Cint_r(8),£_760(200)
7986 |

7992 | Rb-87, Su-147, U-238, U-235, Th-232 decay constants (/ny)

7998 DATA 1.420-5,6.54E-6,1 .55125E-4,9 848564, 4 .9475E-8

8004 RERD Lambda(®)

8010 !

8016  IF MiHaxyor THEN

8022 Bad_input{FNHS("wwx CAN ONLY YORKFIT UP TO “SURLS(Maxyor)8™ POINTS wwx*))

8028  SUBENIT

B03¢ ENDIF

8040 !

8046  OFF KEY

8052  OFF KBD

8058 fipha

8064  MN=hn

870 !

8076 ! Determine if isochron data by looking for isotope &s in X & Y names

8082  DATA 87,86,87,86,143,144,147,144, 206,204,238, 204, 207,204,235, 204, 208, 204, 232, 204, 207, 204, 206, 204, 207, 206, 204, 206
8088  RESTORE 8082

8034 fORI=1T107

8100  RERD Isotope$(®)

8106 R=POS(NyS,Isctope$(1))xPOS(NyS, Isotapes(2))xPOS(HxS, Isotope$ (3))xPOS(NNS, Isotopes(4))
8112 IF B AND I<=5 THEN Isochron=I ! Type of std isochron (Rb-Sr,Se/Nd...)

8118 If # AHD ID>=6 THEN Pbpb=I-5 |  Normal or inverse Pb-Pb isochron

8124 HEXT I

8130 !

8136 LooP

8142 (lear

8148  PRINT USING “K,/";"YORKFIT:"

8184 | Check for unassigned erors and error-correlations

B160  Missing_errors=0

8166  Zero_rhos=D
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8172
8178
8184
8130
8136
8202
8208
8214
8220
8226
8232
8238
8244
8250
8256
8262
8266
82
8280
8286
8292
8238
8304
8310
8316
8322
8328
833
8340
8346
8352
8358
8364
8370
8376
8382
8388
8394
8400
8406
8412
8418
B4
8430
8436
B2
8448
8454
8460
8466
Bave
8478
8484
8430
8496
8502
8508
8514

|

FORI-1 10N
Hissing errors=fissing errors+{Ex{I)*Ey(1)=0)

IF Isochron(3 OR Cplot THEN Zero_rhos=Zero_rhost(RO(1)=0)

! Bon’t ask for error-correlations for Rb/Sr or Se/Nd isochrons

NERT 1

IF Missing_errors AD NOT Zero_rhos THEN

PRINT "XK-ERRS, XY-ERRS FOR SRMPLES WITH UNASSIGNED OR ZERO ERRORS?*

L60p
Retrieve(RS,Nu(x), Ninputs)
IF R$="x" THEN SUBEKIT
ERIT IF NoC1) AND Ku(2)
Bad_input(*NEED AT LERST 2 NONZERD RESPONSES™)
END LOOP
X_error=hu(1)
Y_error=Nu(2)
N0 IF
IF Hissing_errors AND Zero_rhos THEN
IF Percent THEN PRINT "XK-ERRS, XY-LRRS":
IF NOT Percent THEN PRINT "X-LRRS, Y-ERRS™;
IF NOT Cplot THEN PRINT * [, ERR-CORRSI®;
IF Cplot THEN PRINT ", ERR-CORRS";
PRINT * FOR SRMPLES WITH UNASSIGNED OR ZERO UALUES?"
Loop
Retrieve(R$, Nu(x),Ninputs)
IF R$="%" THEN SUBLRIT
EXIT IF Mu(1) AMD Nu(2)
Bad_input(*NEED AT LEAST 2 NONZERO RESPONSES™)
END Loop
¥_error=Nu(l)
Y_error=Nu(2)
Rho=Nu(3)
D IF
IF Zero_rhos AND NOT Missing errors THEN

PRINT “ERR-CORRS FOR SAMPLES WITH UNASSIGNED OR ZERD UALUES C*8FHCS&IF ZERD)?"

Loge
Retrieve(R$,Nu(x), Ninputs)
IF R$="#" THEN SUBLXIT
Rho=Mu(1}

EXIT IF RBS(RhoX{=1

Bad_input("ERROR-CORRELATONS HUST BE BETUEEN -1 AND +1%)

END LOOP
D IF

EXIT IF 0T Zero_rhos OR KOT Cplot OR Rho

Bad_input(*CONCORDIR X- & Y-URLUES ARE ALWAYS CORRELATED!

END LOOP

fIRI=1 TCN

IF Ex(I)=0 THEN
Ex{D)=¥_error
Xerr(1)=X_error*(Percent*Xu(1)/100+(Percent=0))
KD IF
IF Ey(D)=0 THEK
Ey¢<D=Y_error
Yerr(I)=Y_error*{Percent*Yy(I1)/100+(Percent=0))
KD IF
IF ROCI)=0 THEH ROCI)=Rho

NERT I

8520 IF Cplot AND Forced inter AND W(Maxyor THEN

8526

N=+1

(usually 0.9 to 0.995)")
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8532
8538
8544
8550
8556
8562
8568
8574
8580
8586
8592
8598
8604
8610
8616
8622
8628
8634
8640
8646
8652
8658
8664
8670
8676
8682
8688
869¢
8700
8706
g1z
Ligt
8724
8730
8736
8742
8748
8754
8760
8766

Ku(K)=TNA(Forced_age)
Yu(N)=FHB(Forced_age)
Rerr (1)=Ku(N)/1 .E+6
Yerr (H)=Yu(N)/1.E+6
ROCN)=D
END IF
(
filpha
IF Prir=2 THEN | ask for @ name for the yorkfit if printer output
PRINT "NAME FOR THIS YORKFIT?*;
LINPUT Hame$T1,70]
NG IF
]
PRINTER IS Pr(D)
{lear
PRINT RPTS$("+" 30)8"YORKFIT"BRPT$("+",30)
IF Prir=2 THEN
PRINT Hame$
ELSE
PRIKT
N0 IF
PRINT USING "/,25K,K";[a$8Eb$ | error-type heading
IF Cplot THEK PRINT *SETE";TAB(8):NxDS;TABCZ1);ErS; TAB(31);NyD0$; IAB(43);Ers; TAB(SE); "Err-Correl " TRB(T2): *Y7/6 err"
IF HOT Cplot THEN PRINT "SET®";TAB(9);Nx0$;TAB(23);Ers;TABC34);NylS; TABC4T) s Ers; TABCEL) s "Err-Lorrel .*
PRIKT
!
|
k=0 I Ok Remains zero until a model-1 fit is obtained

Hodel5=0 I Qon't use Model-5 - gives funny convergence
Slope=.1 ! Trial slope to start with

Hodel=1 | Hodel nunber

Itermax=15 ! Maximund of iterations before giving up

Hi_iternax=30 ! Maximundl of Model-3 passes before giving up
M4 _itermax=15 | ditto, Model-4

Toler=.02 { Hodel-4 tolerance on MSUB convergence
Hodeld mult=1 ! for Model-4 fit: starting error-additive
M4_count=0 ! Model-4 pass-counter

H3_count=0 ! Model-3 iteration counter
l
|

8772 Start_nodel:Slopel=Sope

8778

4784 Iterate:Iteration=] ! Iteration-counter for slope-determination

8730
87%
8602
8808
8814
8820
8826
8832
B838
8844
8850
8856
8862
8468
8674
8880
8685

ON KLY 9 LABEL " ABORT FIT* 6010 Yorkescape
REPERT
Slope=Slopel
IF Tteration=1 OR Medel=2 OR Model=3 THEN
FORI=1 10N
SELECT Model
(ASE 1
| Hodel-1 weighting - analytical errors only (York's eriginal)
IF NOT Cplot THEN PRINT T5TABCB)sRu(D),TABCZ2);Ex(D);TABC33):Yu(1);TRBC46):Ey(1);TRBCAD);ROCT)
Y wt(D=SigNerr(IN*2
Yot(D=Y_ut(D)
R_ut(D)=(Sig/Kerr(1))*2
Rt(D=R_ut(D)

R(D=ROCD)
IF RCD>=1 THEN RC(D)=1-1.E-9 ! correlations of exactly 1 dangerous
IF Cplot THEN ! calculate 207/206 error to show user

E_x0(D=Rerr(I)/Ru(I)! fractional error in X
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8892
8838
8904
8910

E 0D =Yerr(DAWI!  * ' Y
U ' 2077206
£_T60CT)=SQR(E_xQ(I )" 2+E_y0(I)"Z-26ROCI)=E_xDCIdxE_yDCI))
IF MOT Forced_inter OR ICN THEN PRINT I5TABC6)sRu(I),TRBCZ1);ExCI);TRB(3D);Yu(ID: TABCA2)sEy(I) s TRB(SE):ROCI); TRB(72

)5 DROUNDC100=E_760<I), 3}

8916
B2z
8928
8934
8340
8346
8952
8958
8964
8970
8976
8982
8988
8994
5000
9006
9012
9018
9024
9030
5036
9042
9048
3054
9060
9066
9072
9078
3084
9030
3096
9102
9108
9114
9120
9126
nxn
9138
9144
9150
9156
9162
9168
5174
9180
9186
NN
9198
9204
9210
9216
9222
9228
9234
9240

END IF

CASE 2 ! Model-2 wtings Equal wts, uncorrell. error (implies
! knowing nothing about the actual cause of scatter)
IF I<K OR NOT Cplot OR NOT Forced_inter THEN
X_wt(Del
Y wt{D)=1/5lope"2
R(D=0
END IF

CASE 3 1 Hodel-3 weighting: analytical errors plus a normally-dis-
| tributed variation in the initial-ratio. The initial-
 ratio variation is unknown & must be estimated by the
I progran.

T=(Yerr({I}/5ig)"2
RCD=ROCE*SORCT/(T+Sig_y_init*2))
Y wt(D)=1/(1+5ig y_init"2)

CASE 4

| MODEL-4 weights points according to their degree of discordance along

the best-fit line. The errors of each point are calculated from the
the sus of the variances due to analytical error and to an error-
ellipse for equal X and Y errors and an error-correlation of -1
(equivalent to increasing 207/206 errors). The size of the added
error-ellipse goes from zero for completely concordant to infinite
for completely discordant points. Student’s-t for MODEL-4 is calcu-
lated by assigning the 2 highest-ueighted points a *point” value of
1, and the remaining points sone fractional "point” value based on
their MODEL-4 weight. MODEL-4 only allowed for )5 points.

| Discord is the fractional discordance of a point.
! Errmult is multipler for added errors according to discordance

IF D1d_apex THEM Discord=SQR({Interxy(Z,1)-Xu(1))*2+(Interxy(2,2)-Yu(1))*2}/Chordiength
IF Young apex THEN Discord=SOR((Interxy(1,1)-¥u(I))*2+(Interxy(1,2)-Yu(I))*2)/Chordlength
Errnult=Discord/(1-Discord)odel4 mult/100

| add variances proportional to discordance
£ x(D)=SOR(E_xD(T)*2Errmult*2) | new fract. K-error
E_p(T)=50RCE_p0CI)* 2+Errmult*2) 1 new fract. Y-error
U76=E_76(1)" 2+ (Errmul t#2)*2 I new 7/6 variance
RCDY=CE_x(D"E_y<D 20260/ 2eE_x(D*E_y(I)) | new rho
Y wt(D=(Sig/(Yu(DRE_p(D)*2 | 1A ~variance
% wt(D=(8ig/Ru(D=E_x(D))*2 1 1/%-variance

CRSE 5
| Model-5 weighting - use observed K- & Y-residuals to estimate ¥
I 8 Y-residuals to estinate X- and Y-errors of each point.
| Asswe zers error-correlation.
Xres=-(Slopexlleight (I)/78 wt{I)*(Inter+Slopexfu(I)-Yu(I)))
Yres=Weight (ID/Y_wt(D)*(Inter+Slopexu(I)-Yu(I))
| if resid is w.in .3-sigma((analytical), use the anal. error
R=1/¥res"2
IF ACLixBut(D) THEN

X wt(D=A
ELSE
£ et (D=Rut(1)

[N IF
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9246
9252
925§
9264
9200
927
9282
9288
9294
9300
9306
9312
5318
9324
9330
9336
5342
9348
9354
9360
9366
9372
938
9384
9390
33%
3402
9408
9414
9420
9426
9432
9438
9444
9450
9456
9462
9468
5474
9480
9486
9492
9498

R=1/Yres*2
IF RCLIxYut(I) THEN
Y wt(D=A
ELSE
Y ut(D=Yut
END IF
R(D=0
END SELECT
Hean_wt (D)=SQRCR_wt(I)#Y_ut(I))
KEKRT I
END IF
]
DA1A 0,0,0,0,0,0
RESTORE 9318
READ X s,Y_s,Weightsus,C,D,E
ON ERROR 60TO Fail
{
FORI-1TON
Ueight (I)=X_ut(D)*Y_ut(I>/(Slope"2eY_ut(I)+X_wt(I)-2xS1opexR(I)etean_wt(I))
Ueightsuw=leightsunteight (1)
_s=K_stleight(Dx8u(I)
Y_s=Y_stlleight(I)¥¥u(D)
NERT 1
Xbar (Hodel )=X _s/leightsun
Ybar (Hodel )=Y_sAleightsun
fORI=1TON
Ut_sqrlleight(I)*2
U=Ru(I)-%bar (Hodel )
U=Yu(I)-Ybar(Nodel )
C=le (U2 wt(D-U2/8_wt(I))it_sqr
D=0 (UnlZ8_wt (1)-R(D*U*2Mean_ut (1) )Wit_sar
E=E+ (Ul AY_wt(T)-R(D=U*2 Mean_wt (1))t _sqr
NERT 1
1
Slopel=C"2+txef
If Slopel<D THEN Fail ! test for square-roat of negative nunber
Slopel=(SQR(S1apel)-C)/(2xD)
IF SlapeD=0 THEN Slopel=1.E-99
DISP "MODEL "QURL$(Model)d":  Iteration "3UAL$(IterationM®  Slope= "BUAL$(Slapel)
Iteration=1+Iteration
IF Iteration)termax THEN Fail

UNTIL RBS((S1opeD-Slope)/Slapel)<.0001 !.01X tolerance on slope-convergence
|

9504 Converged:0FF ERROR

9510
9516
9522
9528
953¢
9540
95¢6
9552
9558
9564
9570
9576
95682
9588
9594
9600

!
|

Slope=Slapel
Yorkslope(todel)=51ope
Slape=Slopel
Inter=Ybar (Hodel )-SlopexXbar (Hodel)
Yorkinter(Model )=Inter
]
IF Model=3 THEN

3_count=14M3 count

IF H3_countM3_itermax THEN Fail
END IF

Error algorithn of Titterington & Halliday, Chen Geol v 26, p 183
=)
£=0
Suns=0
fOR I=1 TO N
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9606 Y _resid=Yu(I)-(Slopes¥u(I)tInter) ! unueighted Y-residuals

9612 Sums=Sums*leight(I)*Y_resid"2 I sane as York's SIMS

9018 X=Bu(D)-Ueight(I)xY_reside(R(I)#Hean wt<I)-Slopex¥ _wt(I))/CY wt(I)eX_wt(1))
%24  D=D+Xelleight(D)

930 E=EeX"2elleight<D)

936 NERT I

%42 |

%48  Nu=N-2 ! Degrees of freedon

9654 Nul=Hux(HudB)+(Nu(=0) ! in case fitting only 23 points
9660  Mswd=(Nu)D)*Suns/Hul ) Mean square of weighted deviates

9666  IF Model=4 AND ABS(Mswd-1))Toler THEM

9672  M4_count=1+M4_count

9678  IF M4_countIM4_itermax THEN Fail

968¢  Model4 mult=Model4 multxSQR(Mswd) ! increase error-multiplier

9690 ISP "Model 4= Pass ";M4_count," HSUD: "sMsud

9696  CALL Model4 calc(Slope,Inter,Cint(x),Interxy(x),Chordlength)

9702 6070 Start_model

9708 END If

e

9720 IF Model=3 AND ABS(Hswd-1)>.01 THEN | increase estimated initial-ratio variation
9726 Sig y_init=Sig y_init*SQR(Msud) ! est. var. in init. ratio to account for scatter
9732 DISP “Try "BURL$(M3_count)8™: MSUD= “GURLS(DROUND(Mswd,3)8" for init-Y var. of "RUALS(DROUND(2¢Siq y init,3))
9738 G010 Iterate

9744 END IF

9750 |

9756 i Calculate degrees of freedom by weighting nunber of
9762 I Model=4 THEN | points by assigning max-witd point & next-to-max wied
9768 MNcount=1 I point a “point® value of 1, and all others a lesser
97H I value according to their yorkfit weight.

9780  Hawweight=HAK(Ueight(»))

9786 MaxZweight=0 ! Find second-highest weighted point

9792 FORI=1 TON

9798 IF Ueight(I)MaxZueight AHD Ueight(I)(Haxweight THEN HaxZueight=eight(I)
980¢  NEXT I

9810 FORI-LTON

9816 IF Ueight(I){Maxweight THEN Ncount=Ncount+leight(I)Max2ueight

9922  NEXT I

9828  Hu=Mcount-Z ! can be non-integral or {1

9834 ENDIF

9840 !

9846  Students_t=NStudents_t(Nu)

9852  Errsl_apr-leightsun/(Exleightsun-0"2) | a priori (fron analytical errors only) 1-signa
9858 | error on slope

986¢ If Errsl_apr)Q THEN ! guard against sqrineg. §)

9870  Errsl_apr=SQR{Errsl_apr)

9876 ELSE

9882  Crrsl_apr=0

9888 END IF

9894 Errint_apr=Errsl_apr=SQR(EAleightsum) | a priori 1-sigma error on intercept
9900 Errint_incsc=Crrint_apreSOR(Msud) | 1-sigma error on intercept calculated
9906 I from actual scatter

9912 I Model=l THEN Sig y init=Errint_incsc | in case do a model-3 fit later
9918 Errsl_incsc=Errsl_apr#SQR(Mswd) | 1-sigma “including scatter® slope-err
9924  PRINT

93 1

9936  IF Model=1 THEN ! calculate chi-square probability

9942 SELECT Mswd

9948 CASE )20 | obviously zero-probability

9354 Prob=0

9960  CASE <.0001 ! obuicusly near-1 probability
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9966 Hsud=0

9972 Prob=1

9978 CASE ELSE I calculate probability from cumulative chi-square distr.
9984 ON ERROR 6070 Underflow

9990 D=1

99% R=1

10002 If HOT FHEvenCHu) THEN | Nu odd
10008 1=0

10014 REPERT

10020 [=1+2

10026 D=DxSuns/(Hut1)

10032 R=R+0

10638 UNTIL DK1.£-7

1004 D=5QR¢PD)

10050 FOR 1=.5 10 Nu/2

10056 D=0x1

10062 NEKT 1

10068 Prob=1-EXP(~(Suns/2) )#(Sums/2)" (Nu/2)%R/D
10074 ELSE! Nu even

10080 FOR I=1 TG Mu/2-1

10086 D=DxSums/(2%1)
10092 A=ReD
10098 NEXT 1

18104 Prob=R*EXP(-(Suns/2))

10110 END IF

10116 END SELECT

16122 OFF £RROR

10128 ENO IF

10134

10140 Yorkprint:IF Prob<.0001 THEN Prob=0 ! don’t print out low probabilities

10146 DISP

10152 FOR Printer=] 10 Prir

10158 PRINTER IS Pr(Printer)

10164 SELECT Model

10170 CASE 1

10176 IF Printer=2 THEN PRINT RPT$C"-",80)

10182 IF NOT Cplot OR NOT Forced inter THEN

10188 PRINT “»«MODEL L SOLUTION -- ASSUMES ALL SCATTER DUE TO ANALYTICAL ERRORex"

10194 ELSE

10200 PRINI *  wwwsx PSEYDO MODEL-1 SOLUTION ... FORCED THROUGH "SUALS(DROUND(Forced age,3))8" Ma wewen®
10206 ENG IF

1012 k=1 I successful model-1 fit

10218 Nswd0=Hsud | nodel-1 nswd - need to remesber

10224 IF Prob).15 THEN ! use A PRIORI errors of prob. of fit is )5X

10230 ¥ errsl(1)=1.96%Errs]_apr

16236 Y errint(1)=1 96*Errint_apr

10242 END IF

16248  CASE 3

10254 PRINT USING */,K"; “swenmwenxHODEL 3 SOLUTION -- ASSUMES SCATTER IS DUE TO ANALYTICAL ERROR"
10260 PRIKT USING "K,/";™ewwexxPLUS NORMALLY-DISTRIBUTED ERROR IN INTTIAL "BNySG"wwwennx
10266 PRINT "CALCULATED UARIATION IN INITIAL °;Ny$;"=";DROUND(2#Sig_y init,3);" (2-SIGHA)"
10272 CRSE 2

10278 PRINT USING "7,K";"wewwwwmnns00EL 2 SOLUTION -- EQUALLY UEIGHTED POINTS WITH UNCORRELATED®
10284 PRINT “swexmenemexaennnnxsx[RRORS; ASSUMES NORMAL DISTRIBUTION OF RESTDURLGwwwwx®
10290  CRSE 4

16296 PRINT “sswmmeenax MODEL 4 SOLUTION -- POINTS WETGHTED ACCORDING TO OEGREE wwwwun
10302 PRINT RPT$("x",30)4" OF CONCORDBNCE TOWAROS *;

10308 IF O1d_apex THEN PRINT "UPPER INTERCEPT sxx"

10314 IF Young_apex THEN PRINT “LOUER INTERCEPT wxx*

10320 {ASES
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10326 PRINT USING */,K";"eMODEL S SOLUTION -- POINTS WEIGHTED BY OBSERUED SCATTER FROM BEST-FIT LINL=»"
10332 END SELECT

10338 IF Hodel>! OR Prob(=.15 THEN ! use students’t-t for Mu d.f. if prob)15§

10344 Y _errsl(todel )=Students_t*[rrsl_incsc

10350 ¥ errint(Model)=Students_txErrint_incsc

10356  END IF

10362 IF Prtr=1 THEN PRINT USING */,328,K,19%,K,/";"SLOPL", *INTERCEPT*

10368 IF Prir=2 THEN PRINT USING °/,33%,K,198,K,/,338,K,19K,K,/"; "SLOPE", "INTERCEPT™ "--=u-?, "ommmemant
16374 PRINT "BEST-FIT:";TRB(31);DROUND(Slope,6);TRB(S6);0R0UND( Inter,6)

10380 IF Printer=2 THEN PRINT RPTS$("-",80)

10386  IF Model=1 THEN

10392 PRINT "ERROR (1-SIGMA, R PRIDRI) *;TAB(31);DROUNOCErrsl_apr,4); TAB(S6);DROUND(Errint_apr,4)
10398 IF Printer=2 THEN PRINT

10404 ENDTF

10410 PRINT "ERROR <1-SIGMR, FROM SCATTER) *;TRAB(31);DROUND{Errsl_incsc,4);TAB(56);0R0UND(Errint_incsc,4)
10416  IF Printer=2 THEN PRINT

10422 PRINT “ERROR (95X CONFIDENCE LIMITS)®;TAB(31);OROUNDCY_errsl(Model),4);TRB(S6);0R0UNDCY_errint(Model), )
10428 IF Hodel=4 THEN PRINT USING */,3(K)";"(nunber of equivalent “BCHRS(34)8”points"BCHR$(34)R* = *,DROUND(Hcount,3), ")
1043¢  PRINT

10440  PRINT °"COORDINATES OF CENTROID: R=";OROUND(Xbar(Model,6),"Y=";DROUND(Ybar (Model),6)

10446 IF Model=1 THEN

10452 PRINT USING “/,K";"ANALYTICAL ERRORS ALONE WILL CAUSE THE OBSERUED RMOUNT OF SCRTTER"

10458 PRINT “OR HORE ";URL$(DROUND(100«Prob,2));"X OF THE TINE, AS INDICATED BY THE M.S.U.D. OF*;DROUND(Mswd,3)
10464 ENDIF

10470 IF Printer=2 THEN PRINT USING °K,/";RPT$("-*,B0)

10476 NEXT Printer

10482 PRINTER 1S CRY

10488 IF (Hodel=1 AND Prob{=.2) THEN ! may want to try another model

10434 If Cplot=D OR Forced_inter THEN

10500 ! Try another model, since Hodel-1 doesn't seem too probable

10506 Hodel=2+(Isochron)d) ! use model-2 if non-isochron, 3 if isochron

10512 Sigy_init=Errint_incsc ! initial est. Y-variability=intercept-error

10518 PRINT RPTSC" *,80)

10524 QISP “MODEL “8UALS(Model)8® YORKFIT...®

18530 6070 Iterate

10536 ELSE | give user a choice of not trying another model

10542 BISP “ACCEPT MOOEL-1 FIT DR FIT UITH ANOTHER HODEL?"

10548 OFF KEY

10554 N KEY 1 LRBEL "RCCEPT MODEL-1" 6070 Model_chosen

10560 ON KEY 2 LRBEL DO MODEL-2" GOTO 10698

10566 IF N)S THEN

10572 OM KEY 3 LABEL “DO MODEL-4 UI" 6OYG 10716

16578 0N KEY 4 LABEL "00 MODEL-4 LI" 60TD 10740

10584 END IF

10590 ON KEY 7 LABEL *  HELP™ 6010 Call_help?

1059 ON KEY 9 LRBEL " ESCAPE" GOIO Yorkexit

10602 ON KBD 6010 10620

10608 60T0 18608

10614 !

10620 K=FNGet_key

10626 OFF KBD

10632 SELECT X

10638 CRSE -67 1 CONTINUE
10644 5070 Model_chosen
10650 CRSE 8 ! CTRL-H

10656 6070 {all help?
10662 END SELECH

10668 6OTa 10542

10674 1

10680 Call_help?:CRLL Help?
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10686
10692
10698
10704
10710
10716
10722
10728
10734
10740
10746
10752
10758
10764
16720
107%
10782
10788
10794
10800

6010 10542

Hodel=2
6070 Start_nodel
I
01d_apex=1
Young_apex=0
6076 10752
]
Young_apex=1
01d_apex=0
OFF KEY
pISP
Hodel=4
CALL Model4_calc(Slope, Inter,Cint(®),Interxy(*),Chordlength)
6070 Start_model
END IF
i

B0 IF
|

10806 Chaose_model:IF Model?1 THEN | select which solution to use

10812
10818
10824
10830
10836
10842
10848
10854
10860
10866
10872
10878
10884
10890
1089
19902
10908
10914
10920
10926
10932
10938
10944
10950 !

DISP “PRESS KEY T0 CHOOSE MODEL-1 OR MOOEL-"8URLS(Model 8" SOLUTION.*
OFF KEY
ON KEV 1 LABEL " MODEL-1" GOTD 10926
IF Hodel=2 THEN ON KEY 2 LABEL "  MODEL-2"* 5070 10938
IF Hodel=3 THEN ON KEY 3 LABEL *  MODEL-3* GOTO 10938
IF Model=4 THEN ON KEY 4 LRBEL "  MODEL~4" 60TQ 10938
ON KEY 7 LRBEL *  HELP® 670 Call_help5
ON XBD 607D 10872
6070 10860
|
K=FhGet_key
SELECT K
CASE 8 LCIRL H

6070 Call_helps
CASE -67 | CONTINUE

607D 10938
END SELECT
6070 10824
]
Hodel=1
]
PRINT RPTSC" *,80)

END IF

10956 Model_chosen: Slope=Yorkslope(Hodel)

10962
10968
10974
10980
10986
10992
10998
11004
11010
11016
11022
11028
11034
11040

| draw line, solve for isochron age & label if relevant
DIsp
BEEP
OFF KEY
OFF KBD
Inter=Yorkinter(Hodel
Errsl=Y_errsl(Model)
Erriot=Y_errint(Hodel )
4_bar=Kbar (Model)
IF Crt AND NOT Cplot THEN CALL Graph
Drauline(Slope, Inter,Nlines,50lid_line,Line(x))
If Crt AND HOT Cplot THENW URIT 1.5
IF NOT Cplot THEN
SELECT Pbpb
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11046
11052
11058
11064
11070
1107
11082
11088
109
11100
11106 !
1112

CASE 0! not a Pb-Pb isachron
IF Isochron THEM
fige=L06(1+S1ope)/Lanbda(Isechron)! standard-isochron age
Age_err=Errsl/(Lanbda(Isochron)*(1s51ape))
KN IF
(ASE1 ! anormal (beta-alpha) Pb isochran
CALL Pb_pb_age(Slope,Rge,Errsl,Age_err,Hi_age,lo_age)
(ASE 2 1 a 207/206 vs 204/286 Pb isochron
CALL Pb_pb_age(Inter,Rge,Errint,Age_err,Hi_age,Lo_age)
£ND SELECT

IF Isochron OR Pbpb THEN

11118 Print_age:fOR Printer=1 10 Prir

124
11130
11136
11142
11148
11
11160
11166
mn
11178
11184
11190
11196
11282
11208
11214
11220
11226
1232
11238
1124
11250
11256
11262
11268
11214
11280
11286
11292
11298
11304
11310
11316
132
11328
11334
1340
11346
11392
11358

PRINTER 1S Pr{Printer)
IF fAge THEN PRINT “MODEL":;Model;" ISOCHRON RGE =":0OROUND(Rge,5);
IF Rge_err THEN PRINT * s/-":DROUND(Rge_err,3);
If Rge THEN PRINT USING "K,4":" Ma"
IF Pbpb THEN PRINT USING "4R,5¢(K),8";*(",Lo_age,”  (*,Hi_age,")"
PRINT USING "/,K";RPT$("x",80)
HERT Printer
PRINT USING *3/*
END IF
ELSE
| Calculate, printout & label the concordia intercepts
HRT Cint= <0)
BRAPHICS OFF
0ISP "(alculating concordia intercepts and errors..."
Conc_inters(Slope,Inter,Lint(*))
Lint_errs(odel ,Slope, Inter,Y_errsl(x),Y errint(x) Rbar (*),lint(*))
IF Cplot AND Forced_inter THEN
IF Cint(?)<.01 THEN | Ruoid too many significant figures here
Lint(5)=Lint(D)
Cint(6)={int(2)
Lint(M)=0
END IF
IF Lint(8){.01 THEN
Cint(3=Cint(1)
Cint($)=Cint()
Cint(8)=0
END IF
END IF
pIse
Print_inters(Cint_r(¥),Cint(x),PriPrir))
Label_inters(Cint(*),H_interlabels,Mswdl}
IF Crt AND W _interlabels(3 THEN ! [ache results for later plotter-dup
(ache_nsud(N_interlabels)<Nsudl
fORI=1 708
Cache_cint(N_interlabels,I)=Cint<I)
NERT I
KD IF
IF Crt THEK CALL Braph
URIT 2
ENB 1If

11364 Yorkexit:IF Crt THEN CALL Alpha

11370
11376 !

SUBERTT

11382 Call_help5:CALL Help5

11388
11391

6070 Choose_nodel

11400 Underflows ! numeric under/overflow in chi-square prob. calculatien
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11406 OFF ERROR

11412 Prob=0

11418 60T0 Yorkprint

1424 ¢

11430 Yorkescape:OFf ERROR

11436 OFF KEY

11442 DISP FNH$C"RBORTING MODEL-“RURL$(Model)d” YORKFIT...™

11448 BEEP

11454 QRIT 1

11460 IF Model=1 OR Ok=0 THEM

11466  (lear

11472 SUBERT!

11478 ELSE

11484 Hodel=l

11490 6070 Hodel_chosen

1149 END IF

11502 ¢

11508 FailsOFF ERROR

11514 DISP

11520 PRINTER IS Pr(Prtr)

11526 PRINT USING */,K,K,2/";"DATR CAN'T BE FIT T0 A STRAIGHT LINE USING MODEL *,Model
11532 PRINTER IS CRI

11538 IF Model=1 THEN

11544 Hodel=2+(Isochron)D*(Cplot=0)

11550 6010 Start_model

11556 ELSE | model)t

11562 IF Ok=0 THEN

11568 Clunk

1157 SUBERTT

11580  ELSE

11586 Hodel=1

11592 6070 Hodel_chosen

11598 END IF

11604 END IF

11610

11616 SUBEND

11622 1

11628 |

11634 Bad_input:SUB Bad_input(Crud$) ! generic error-message & sound routine
11640 Clunk

11646 DISP FHHS(® wex "§Crudsd” wex *)

11652 WAIT 2

11658 SUBEND

11664 1

11670 !

11676 Plotbox:SUB Plotbox(Crud$,Cplot,Rotate_90,Bypass,Plot_started,[scape)
11682 | draw plotbox, ticks, tick & axis labels

11688 OPTION BRSE 1

11694 COM /Plotbox]/ Rmin,¥max,Ynin,Ynax,Linxl,LinxZ,Lingl,Liny2,Kspred,Yspred,8loc, Y1oc, e, Yom, Hx_$, Ny $,NxS, Ny, Nx08, HyD$, Double
11700 COM /Plotboxlas Lxt,Lx2,Lyl,iy2,Dffset

11706 COM /Plotbox2/ Nxr$,Myr$,Plotdev(x),Pr(x),Plotter,Plotter_dusp,fBr,Tht,Lht, Ticksize,1,Y1,Hend, Yend, Speed$, Crt, Hardplot,Cpen, X
gu,Ygu

11712 COM /Plotbox3/ Of_xname$,Df_yname$,Dfile,Stack

11718 COM /Concordia/ Age_sin,Rge_max,Ctick,0blique_tick

11724 DI RSL801,Nu(5),Ktik(D),Ytik(9), Kt _val$(DL12],Yt_val$(D12],Kdec(9),Ydec(9), Zeros[ 9], Stre(8)401
11730 !

11736 Plotter_xnax=249 ! valid for HP-7475 plotter

11742 Plotter_pmax=t795 | = * . .

11748 Zero$="000000000"

11754 Escape=0

61



11760
11766
1m
11728
11784
11790

filpha
[lear
OFF XBO
OFF KEY

IF NOT Plotter_dump THEM
i

117% Enter_axisnames:If Cplot THEM

11802
11608
11814
11820
11826
ts."

11832
11838
11844
11850
BR --
11856
11862
11868
11874
11880
11886
11892
11898
11904
11910
11916
11922
11928
11934
11940
11946
11952
11958
11964
11970
119%
11982
11988
11994
12000
12006
12012
12018
12024
12030
12036
12042
12048
12054
12060
12066
12072
12078
12084
12090
1209
12102

Mx_$="*207%Ph/* 235¢0"

Ny_$=""206+Pb/* 235+0"
ELSE

(lear

PRINY USING "K,/,K,2/%:"... Use * to start superscripts or end subscripts,”,”

PRINT FNHSC'ENTER X-AXIS NAME, Y-RKIS NAME:*)
IF N $O*" AND Ny_$O°° THEN PRINT USING °/,K"s"(press"8FNCt$8"to use "BMx_$3" and "GNy $

PRINT

* to start subscripts or end superscrip

PRINT USING */,K,2/,K,7%,K,/,K,}"; "Shor thand for common axis-names:*,"SR -- Rb-Sr isochron*,"ND -~ Sn-Nd isachron®,"P

Beta-Alpha piot"

PRINT USING “6X,K,/,K,48,K,/";"PB6 -- Gawa-Alpha plot®,"UR -- Hlpha-fu isochron®,"UB -~ Beta-Nu isochron®

ON KB 6070 11892

ON KEY 9 LABEL *  ESCAPE® GOTO Escape

pIse "2
5010 11880

K=FNGet_key

OFF KB0

OFF KEY

IF K(>-67 THEN  } not CONTINUE
QUTPUT KBO;CHRS(K);
PRINT TRBXY(1,18);RPTS$C* ",B0)
OISP FNAsts;
Retrieve_str(R$,Str$(x) Ninputs)
SELECT Ninputs
CRSE 0

IF LENCMx_$)=0 THEN Nx_$="X"I lazy bastard

IF LENCHy_$3=0 THEN Hy_$="y"
CASE 1

SELECT TRIMSCUPCS(Str$(1)))! shortcut axis-names

CASE "=*
600 Escape
CASE "SR"
Ny_$="*87%5r/*B6xSr"
K_$=""B87#Rb/*B6x5r"
CASE “hD°
Ny_$="*143«Nd/*144=Nd"
M $="*147%5n/* 1 44hg”
CRSE "Pe*,"PBR"
Bx_$="*206%Pb/* 204%Pb"
Ny_$="*207Pb/* 204xPh"
{RSE "PBo"
Hx_$=""206+Pb/* 204+Pb"
Hy_$="*208%Pb/* 204=Pb"
CASE *U",*UA"
Nx_$="*238li/* 204«p"
Ny_$="*206%Pb/* 204=Pb"
CASE "ue*
M $=""235xUi/" 204%Pp"
Ny_$="“207¢Pb/*204xPb"
CASE ELSE
Bad_input ("SINGLE RESPONSL:

UNRECOGNIZED SHORTHAND FOR AXIS-NRMES®)
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12108 G010 Enter_axisnames

12114 END SELECT

121 !

12126 CRSE 2

12132 Hx_$=Str$(1)

12138 Ny_$=5tre(2)

12144 CASE ELSE

12150 Bad_input("INURLTD RXIS-NAME RESPONSE (NEED 2 NAMES ONLY)™)
12156 6070 Enter_axisnanes

12162 END SELECT

12168 END IF

12174 N IF

12180 !

12186 . IF HOT Cplot THEN PRINT Hx $,Hy §
12192 Kx_$=FhZcon$ (0, TRINS(Nx_$))

12198 Ny_$=FhZcon$<0, TRINS (Ny_$))

12204 !

12210 Rgelimits:IF Cplot THEM

12216 (lear

12222 PRINT USING "2/,K,2/,K";"ENTER RGE LIMITS RS: MIN. RAGE,] MAX. AGE","(or press"8FNCt$8to define by X- and Y-linits)®
12228 ON KBD 60TO 12258

12234 ON KEY 9 LABEL *  ESCAPE" 6010 Escape
12240 pIsp =

12246 60TO 12246

12252 1

12258 K=FNGet_key

12264 OFF KBD

1270 OFF KEY

12276 IF KO-67 THEN 1 Not COKTINUE
12282 QUTPUT KBD;CHR$CK)s

12288 PRINT TRBRY(1,5);RPTS$(" *,80)
12294 DISP FhAsts;

12300 Retrieve(R$,Nu(x), Ninputs)

12306 IF TRIMS(RS)="«" THEN

12312 6070 Escape

12318 IND IF

1234 IF Ninputs)! THEN PRINT Nu(1);Nu(2)
12330 IF Ninputs=1 THEN PRINT Hu(D)
12336 IF Ninputs)2 THEN

12342 Bad_input(Crud$)
12348 6070 Rgelimits
12354 END IF

12360 1

12366 SELECT Hinputs
12312 CASE 0

12378 6010 Enter_linits

12384 CASE 1

12390 Rge_min=0

123% Rge_max=Nv(1)

12402 CRSE 2

12408 fge_nin=Nu(1)

12414 Rge_nax=Nu(2)

12420 END SELECT

12426 |

12432 Rgelinited=1! plotbox linits defined by concordia ages

12438 CALL Linits(¥nin,Kmax,Ynin,Ynax,Rge_nin,Rge_max,Xtik_inter,Ytik_inter)
12444 6010 Hardplot_limits

12450 END IF

12456 END IF

12462 ]
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12468 Enter_limitss(lear

1247
12480
12486
12492
12498
12504
12510
12516
12522
12528
12534
12540
12546
12552
12558
12564
12570
12576
12582
12588
1259
12600
12606
12612
12618
12624
12630
12636
12642
12648
12654
12660
12666
12672
12678
12684
12690
126%
12102
12708
12114
12020
12726
12032

1218 .

12744
12750
12756

PRINT USING "2/,K,/";"ENTER X and ¥ LIMITS  ([Xmin,] Rmax, [Ynin,] Ynax)?"
If (Rmax-Kmin) AND (Ymax-Ymin) THEN
PRINT *(press"GFNCt$8"to re-use "BURLSCXmin)d", "SURLS(Rmax)B”, "BUALS(Ymin)A", "BUALS(Ymax)d™)"
END IF
ON KBD 6070 12528
ON KEY 9 LRBEL " ESCAPE" BOTO Escape
pIse "
6010 12516

K=fiibet_key
OfF KBD
OFF XLy
IF K-67 THEN 1 Hot CONTINUE
QUTPYT KBD;CHR$(K)s
PRINT TRBRY(1,5):RPT$C" “,80)
DISP FNAsts;
Retrieve(R$, Bu(x), Ninputs)
IF TRIMSCRS)="¢" THEN Escape
PRINT R$
IF Minputs)D AND Ninputs<>Z AND Minputs()4 THEN
CRLL Bad input(Crud$)
6070 Enter_limits
END If
SELECT Ninputs
CASE 2
Kmin=0
Yrin=0
Kmax=Hu(1)
Yrax=hu(2)
CASE 4
Rnin=Hy(1)
Yuin=Nu(3)
Kmax=Hu(2)
Ymax=Nu($)
END SELECT
IND IF
PRINT Xmin;Keax, Ynin;Ynax
IF Bmax(=Kmin OR Ymax{=Ymin THEN
CALL Bad_input("MAK. LINITS MUST BE MORE THAN HIN. LIMITS™)
G070 Enter_limits
€N IF
IF Cplot THEN
Rge_ninHRXCFND(Xnin), FNE(Ymin))
Age_nax=HINCFHD(Knax) ,FNE(Ymax))
Rgelimited=0
END IF

END If 1 plotter-dusp endif
]

12762 Hardplot_limitssOFF KBD

12768
121
12780
12786
12792
12798
12804

DFF KEY
IF NOT Plotter_dusp THEN
IF Hardplot THEN
{lear
PRINT USING "8/,K,2/";"ENTER PLOT-SIZE (3-1D)?"
PRINT USING "K,/":"(Press"ArNCt$8"for default size of 8)"
PRINT USING °K,/";"(Press "BFNH$("k4")A" for nonstandard dimensions/locations.)”

12810 Hs_kbd:0K k8D GOTO 12846

12816
12822

ON KEY 9 LABEL *  ESCAPE" GOTD Escape
ON KEY 4 LRBEL " NOKSTANDRRD" GOTO Nonstd
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12828
12034
12840 !
12846
12852
12858
12864
12870
12876
12882
12888
12894
12500
12906
12912
12918
1294
12930
12936
12342
12948
12954
12960

DISP "7*
6010 12834

K=FNoet_key
OFF KBD
{FF KEY
SELECT K
CRSE -67 | CONTIME
Plotsize=8
CRSE KUMC™1®) TD NIMC™9™)
OUTPUT KBD;CHRS$(K);
PRINT TRBKY(1,12);RPI$C™ *,3%80)
DISP FNAsts:
Loop
Retrieve(R$, Ny (%), Ninputs)
IF TRIM$(RS)="x" THEN Escape
EXIT IF Rinputs=] AND (Nu(1))=3 AND Nu(1X¢=10)
Clunk
END LOOP
Plotsize=Nu(1)
[ASE ELSE
6070 Hs_kbd
END SELECT

12966 Std: Oddsize=0

12972
12978
12584

Sizetype=0
607D Startbox
|

12990 Nonstd:0FF KEY

129%
13002
13008
13014
13020
13026
13022
13038
13044
13050
1305 !
13062
13068
130
13080 !

OFF kB0

(ddsize=1

Clear

PRIKT TABKY(8,9);"PRESS "SFNHS("kO™A" TO DEFINE THE PLOT-LIMITS FOR THE ENTIRE FIGURC-ARER,"
PRINT TRERY(14,11);FNH$("k4")8" T0 OCFINE LIMITS FOR THE PLOT-BOX ONLY"

OFF KEY

ON KEY O LRBEL = ENTIRE ARER" G0T0 13062

ON KEY 4 LRABEL “PLOT-BOK ONLY® 60TO 13074

ON KEY 9 LABEL " ESCRPL" GOTO Escape

6070 13050

Sizetype=1
6070 13086
Sizetype=2

13086 HardlimitssClear

13092
13098
13104
13110
13116

OFF KEY

PRINT TRBRYC10,10)5"ENTER PLOT-LIMITS IN sz X-HIN, X-HBX, Y-HIN, V-HAX?

PRIKT TABKV(14,12);"(max. linits are 0-"8UAL$(Plotter_xmax)R" [K] and 0-"8UAL$(Plotter_ymax)§" [¥1,"

PRINT TRBKY(18,13);"1ower-left corner of paper is 0,0)"

PRINT TABRY(14,16); "Press"8FNCt$8"to re-use "BURLSCDROUND(Limx1,4))8", "BURLSDROUND(Linx2,4))8" , "RUALSCDROUND(Liny1,4))8"

» "BURLS COROUND(Liny2,4))
13122 H1_kbd:0N KBD 6OTO 13152

13128
13134
13140
13146 1
13152
13158
13164
11
13176

ON KEY 9 LRBEL ™ ESCAPE" 6070 Escape
DIse *7°
6070 13140

K=FlGet_key

OFF B0

OFF KEY

SELECT K

CASE -67 | CORTINUE
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13182 CASE NUMC*0") TO NUM(™9%), NUHC® .
13188 OUTPUT KBO;CHRSCK)3

13194 PRINT TABKY(1,16);RPTSC" *,80)
13200 DISP FHAstS;

13206 Loop

13212 INPUT Limxt,Linx2,Linyl,Ling?
13218 EXIT IF Linxi*Lingl>=0 AND Limx2(=Plotter_xnax AND Limy2(=Plotter_ymax AND Limx2-Limx1)=30 AND Liny2-Limy1)=30
13224 CALL Bad_input(Crud$)

13230 END LOOP

1323 CRSE ELSE

1248 6070 H1_kbd

13248 END SELECT

13254 Plotsize=18x({Limx2-Linx1)/Plotter_xmaxt (Liny2-Linyl)/Plotter_pax)/2
13260  ELSE

13266 Dddsize=0

13272 Sizetype=0

13218 Plotsize=Nu(1)

13204 If Plotsize=10 THEN Plotsize=9.9
13290 END IF | hardplot endif
13296 ELSE I Plotter-dump

13302 Oddsize=0

13308 Sizetype=0

13314 Plotsize=8

13320 END IF ! Plotter-dusp endif
13326 1

13332 StartboxsClear

13338 OFF kY

13344 OFF KBD

13350 Nud=Nx_$

13356 Ny$=Ny §

13362 IF Crt THEN

13368 PLOTTER IS 3,"INTERNAL"

13374 GRAPRICS OK

13380 END IF

13386 ¢

13392 1F NOT Cplot OR NOT Rgelimited THEN ! draw box with ticks
13398 CALL Tick(Kmax-Kuin,Rtik_inter)
13404 CALL Tick(Ymax-Yuin,Ytik_inter)
13410 END IF

1346 ¢

13422 t Force lower-bound X 8 Y values to have a minimua 1 of sign. figures.
13428 I=0

13434 REPEAT

1340 I=141

1346 X=FNDe(RBS(¥ain),I)

13452 UNTIL I>7 OR RBS(Xmin)-R<Rtik_inter
13458 IF Kwind=0 OR RBS(Nain)=X THEN

13464 Kuin=S6N(Rnin)*X

13470 ELSE

134%  Mmin=-%-Rtik_inter

13482 END IF

1488 !

1349¢ 10

13500 REPERT

13506 =l

13512 Y=FDe(RABS(Ynin),I)

13518 UNTIL ID? OR RBS(Ymind-Y{Ytik_inter
13524 IF Yuind=0 OR BBS(Ynin)=Y THEN

13530 Ynin=56N(Ymin)*Y

13536 ELSE
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13542 Ymin=-Y-Ytik_inter

13548 END IF

13554 |

13560 X=Kain

13566 REPEAT ! force Xmax to lie on a tick

13572 K=ReRtik_inter

13578 UNTIL OROUNDCK,9)>=DROUND (Kmax, %)

13584 Kmax=K

13590 !

13596 Y=Ymin

13602 REPERT ! force Ymax to lie on a tick

13608  Y=Y+Ytik_inter

13614 UNTIL DROUNDCY,9)3=0ROUND(Ymax,9)

13620 Ymax=Y

13626 !

13632 HKspred=fuax-Knin

13638 VYspred=Yuax-Ymin

13644 Hdec_max=0

13650 Ydec_sax=0

13656 Ychar=0

13662 Kchar={0

13668 Lzero=Hardplot ! include leading zeroes for tick-labels if not a [RT-plot
13674 1

13680 ! Find max. ¥ characters in ¥ 8 ¥ ticks & ticks u. max ¥ decimal places
13686 Nx_majortix=DROUND(Xspred/Ktik_inter/2+1,9)

13692 Ny_majortix=0ROUND(Yspred/Ytik_inter/2+1,9)

13698 |

13704 FOR I=1 1D Nx_majortix

13710 Ktik(D=Rnint2eKtik_inter=(I-1)

13716 I ABSCREik(I)XC1.E-12 THEN Ktik(I)=0 | guard against roundoff
13722 R=FNChar(Xtik(I),Lzero) I nax § of characters
13728 I RKchar THEN Kchar=R

1313 Kdec(D)=fNDecimal (Xtik<I))

13140 IF Kdec(I))Xdec_max THEW Rdec_max=Kdec(I)

137146 NEXT I

13152 !

13758 FOR I=1 10 Hy_majortix

13764 Ytik(I)=Ymin+2#¥tik_intere(I-1)

139790 IF ABS(Ytik(I)){1.E-12 THEN Ytik(I)=0 ! guard against roundoff
1377 A=FHChar (Ytik(D),Lzero) | nax ¥ of characters
13782 IF R)Ychar THEN Ychar=A

13788 Ydec(I)=FNDecimal (Ytik(I))

13794 IF Ydec(I))Ydec_max THEN Ydec_nax=Ydec(I)

13800 REXT I

13806 !

13812 IF Crt THEW

13818 GCLEAR

13824 Limxi=0

13830 Limyl=10

13836 Linx2=100+MAX(1,RRTIO)

13842 Liny2=100sARCL, 1/RATIO)

13840 Tht=4

13854 Lhi=5

13860 ELSE

13866 I KOT Oddsize THEN

13872 Linxi=Plotter_xmax#(1-.1¥Plotsize)/2 ! For centered plots only
13878 Linx2=Plotter_wmax-Limxl

13884 Linyl=Plotter_ymaxx{1-.1Plotsize)/2

13890 LinyZ=Plotter_ymax-Linyl

1389  END IF
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13902 END IT

13908 Ar=.6 ! Bspect ratio, tick label char. ht.

13914 IF Hardplot THEN

13920 Tht=.45*Plotsize ! character height of tick-labels, in mm

13926 M= B*Ticksizex(1+2 . M(Platsize¢6)/Plotsize)! For plotsizes(h, somewhat buffer label-character size.
13932 Tht==Tht! Tick-label and axis-label character heights

13938 IF Tht(2.0 THEN Tht=2.0

13544 Lht=1 25#Tht

13950 EMDIF

1395 !
13962 Pu=POS(MS,***)

13968 Pd=POS<HS, "+")

13974 Qu=POS(Ny$,"*")

13980 (Qd=POSCHyS, "x™)

13986 P=Pu OR Pd

13952 Q=Qu OR Od

13998 N_xtix=2xMx_majortix

14004 N_ytix=2¢Ny_majortix

14010 Ss=(Qu AND Qd AND Qu{Qd) ! =1 if Y-axis label has superscripts

14016 Hdsc=(POS(Nx8,"g") OR POS(MS,"g") OR POS(Nx$,p"> OR POS(NNS,°y"))
14022 1 Kdsc=] if the K-axis label contains a cheracter with descenders

14028 Ydse=(POSCHyS, "g") OR POSCHYS,"q") OR POS(Ny$,"p") OR POS(Hy$,"y"))

14034 1 ditto Ydsc for Y-axis label

14040 !

14046 Define_box: !

14052 Yend=Tht/2xFREven(_ytix) | 6U°s, mn above top of box

14058 If Crt THEN

14064 Hend=(Xchar=ArxTht/2)%FNEven(N_xtix) | 6U’s, m to right of X-axis
14070 K1=ArxThixYchar+Lhix(17/15+4/15xRdsc+5/15%0) ! 6U°s,me to left of Y-axis
14076 Y1=Thtx15/15+Lhix(1-Criz15+4/15#Kdsc4/15¢P)1 6U°s,mn below K-axis
14082 ELSE | plotter linits

14088!  Hend=FNCwidth(Tht,Rmm, 0, Ar, D)xlchar /2% NEven(N_xtix) | 6U°s to R. of ¥-axis
14094  Hend=Hchar*RrxTht/2xFNEven(N xtix) { 6U°s to R. of K-axis

14100 K1=Rrxl 1837 6MThixYchartLhtx(1+ 8+4/15#Rdsc+ S¢Q) { 6U°s to L of Y-axis
14106 Y1=Thtxi6/15+Lhix(1+ B¢d/15%Kdsce 5¢P) | GU’s below K-axis

14112 D IF

14118 |

14124 IF Hardplot RND Sizetype(Z THEN

14130 Limxi=Limx1+Hl

14136 LimxZ=Linx2-Kend

14142 Lisyi=Linyl#Yl

14148 Liny2=Limy2-Yend

14154 END IF

14160 !
14166 Rat=RATIO*Crte (Lim2-Limel)/{Liny2-Linyl)*Hardplot
14177 %qu=100A1AR(1,Rat) I total 60°s of plot (K)

14178 You=100#1AK(L, 1/Rat) N { )
141841 Kou_sw=(Limx2-Limx1)/¥gu ! e per BU (X),CRT

141901 You_mm=(Limy2-Ling1)Agu 1 o per B (Y),CRI

14196 !

14202 ¥loc=(Kgu-Rend-X1)/8spred ! GU°S per W (K-direction)
14208 Yloc=(Ygu-Yend-YD)A'spred ! 6U°S per U (Y-direction)
14214 I Crt THEN

1220 =1

14226 ELSE

14232 D=Plotter_ymax/100 I m to B conversion for 7475 (8.5811" paper)
14238 [ND IF

14244 Lul=Linx1/0

14250 Lx2=Limx2/D

14256 Lyl=Lingl/D
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14262 Ly2=Liny2/0

14268 IF Cri THEN

14224 Xwe=((Liex2-Linx]-(N1+Xend))»160/133 .44)/8spred | mn/UlU (R)
14280 Yem=({LinyZ-Limyl-(Y1+Yend))#120/100) Aspred | /Ul €Y)
14286 ELSE

14292 ¥wv=(Limx2-Linxd)/Hspred

14298 Yew=(Limy2-Limyl)Aspred

14304 £hD IF

14310 ¢
14316 FOR Dx=0 1D Double

14322 UIEUPORT Lx1+DxxOffset,lx2+Bxx0ffset,Lyl+Dxx0ffset,LyZ2+Dxx0ffset

14328 I Hardplot THEN

14334 UINDOU Kavin,Kmax,Ynin, Ynax

14340 DUTPUT Plotter;Speeds

14346 If Rotate 90 TREN OUTPUT Plotter;“R09D;"

14352 IF NOT Rotate_90 THEN OUTPUT Plotter;"R0;"

14358 ELSE

14364 UINDOU Kmin-K1/Kloc,RmaxtRend/Rloc,Yain-Y1/¥1oc, Ynax+Yend/Yloc

14320 ENDIF

14376 (SIZE Tht,fr

14382 | Label every 4th tick, not every other tick if little room available

14388  Xtm=2wKtik_inter«la! mm between every other tick on -axis

14394 IF Crt THEN Ktlme=ThiRreNcharekm/Kloc! mm taken up by largest K-tick label
14400 IF Hardplot THEN Ktlme=ThixRr=1.183/.67 | mn taken up by largest %-tick label
14406 IF Rtlan/Rtew(.5 THEW ! Ruoid crowding X-tick labels

14412 Htik=2

14418 ELSE

14424 Htik=1

14430 ENDIF

14436 |

14442 IF NOT Bypass THEN

14448 Ticklabel (Rt_val$(x),Rtik(*), Kdec(*), Kdec_max,Lzero,Nx_najortix)

14454 Ticklabel(Yt_val$(x),Ytik{x),Ydec(x),Ydec_max,Lzero,Ny_majortix)

14460 END IF

14466 1

144722 Rticksizes2.5/loc

14478 VYticksize=RticksizexYmi/Kmn

14484 IF Crt THEN Cpen=1

14490 IF NOT Bypass THEN

14496 PEN Cpen

14592 IF DROUND(Rnin,9)=0 THEN Xmin=0 ! roundeff problens?

14508 IF DROUND(Ymin,9)=0 THEN Ymin=0 ! roundoff problems?

14514 HOUE Rain,Ynin

14520 4

14526 1 draw axes and ticks

14532 Axis(1,¥spred,Xtik_inter Kticksize,1)

14538 fixis(1,Yspred, Ytik_inter,Yticksize,B)

14544 fxis(-1,%spred, dtik_inter,Rticksize,1)

14550 fixis(-1,Yspred,Ytik_inter,Yticksize,D)

14556 CLIP OFF

14562 !

14568 IF HOT Stack THEM

1454 LORG 6

14580 FOR I=1 10 Nx_najortix STEP Mtik/2! Label K-ticks
14586 HOUE Rtik(I),Ynin

14592 LABEL Rt _val$(D

1459 HERT I

14604 END IF

14610 ¢

14616 LORG 8
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14622
14628
14634
14640
14646
14652
14658
14664
14670
14676
14682
14688
14694
14700
14706
12
14718
14724
14730
14736
1472
14748
14754
14760
14766
1m
14778
14784
14790
14796
14802
14608
14814
14820
14826
14832
14838
14844
14850
14856
14862
14868
14874
14880
14886
14892
14898
14304
14810
14916
19922
14928
14934
19940
14946
14352
14958

1494

14970
1497%

IF Crt THEN B=ThtxfAr/2/8loc
IT Hardplot THEN B=FNCwidth(Tht,%mw,0,Rr,0)/2
FOR I=1 10 Ny_majortix
I Slightly offset 1st y-tick to avoid overlap w. 1st x-tick
IF HOT Stack OR I>1 THEN
IF Crt THEN HOUE Kmin-B,Ytik(D)+(I=D)*Tht/3Aloc
IF Hardplot THEN MOUE Kmin-B,Ytik(I)+(I=D)xThtx 36/Nem
LABEL Yt_val$(D)
END IF
NERT 1
END IF

IF Ox=0 THEM
Stripscript(Ny$)! convert super/subscript tokens
Stripscript(lx$)
Remove(Nx$,Hxr$,Lx)! remove super/subscript tokens
Remove(Ny$, Nyr$,Ly)

END IF

(SIZE Lht,fr
CLIP OFF
LORG 1
IF KT Bypass THEN
IF NOT Stack THEN
IF Crt THEN
HOUE Xnin+Hspred/2,Ynin-(Y1sLht=4/15) Aloc
IHOUE -LENCNxr$)/ZeLht»fr /k10c,0
ELSE
HOUE Knint¥spred/2,Ynin-(Y1+Lht*3/15) Ama
THOUE -LENCHxr$)/2¢F Nlwidth(Lht, K, 0,8, 0),0
END IF
FOR I=1 1O LENCHxS)
S=(Hx$TT,11=CHR$(30))-(Nx$LI,I1=CHRS(10))
IF 5 THEN
IF Crt THEK IMOUE 0,5#5/15*Lhtloc
IF Hardplot THEN IMOUE 0,5% .S«Lht/Ym
ELSE
LABEL Hx${1,1:
END TF
NEXT I
END IF

LBIR 90
IF Crt THEN
HOVE Kmin-K1/Kloc,Ymin*Yspred/2-Ar/2xLhtsLyAloc
IMOUE Lhix(14715¢5s%5/18) 1o, D
£LSE
MOUE Kmin-K1/Kw,YmintYspred/2-Fhlwidth(Lht,Ymn, 0, Ar, 0)/2¢Ly
THOUE Lht*(21715¢55%5/15) /%, 0
END IF
FOR I=1 T0 LENCKyS)
S=(Ny$LT, 13=CHR$(30)) -(Hy$L1,11=CHRSC1D))
IF S THEN
IF Crt THEN IMOUE -5/15SeLht/Kloc,0
IF Hardplot THEN IMOUE -.SwSxLht/Nmm,0
ELSE
LRSEL HySLI,I3;
END IF
NERT 1
£ND TF
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14982 ¢

14988  LDIR O

14994 NEXT Dx

15000 HNx$=Nxr$ | Stripped of * and * characters

15006  Hy$=Nyr$

15012 NxD$=Mx$L1,MINCID,LEN(HXS))]

15018 MyO$=Hy$L1,HINCIO,LEN(HYS))]

15024 IF Hardplot RMD MOT [plot THEM PEN 0

15030 CLIP min, ¥max,Yain,Ynax

15036 Plot_started=1

15042  SUBERIT

15048 !

15054 Escape:[scape=1

15060 SUBEND

15066 !

15072 !

15078 DrawlinesSUB Drawline(Slope,Inter,Nlines,S0lid line,Line(*)) | plot the best-fit line
15084 (OPTION BRSE 1

15098 CO0M /Plotboxl/ ¥ain,Knax,Ymin,Ymax,Limd,Linx2,Linyl,Limy2, Rspred,Yspred,Xloc,Yloc, Xem, Yr, Nx_$, Ny §, Hx$, Hy$, Nx08, Ny0S, Double
15096 COM /Plotboxla/ Lx1,LxZ,lyl,Ly2,0ffset

15102 COM /Plotbox2/ Mxr$,Myr$,Plotdev(*),Pr(»),Plotter,Plotter_dunp,fr,Tht,Lht,Ticksize,K1,Y1,Rend,Yend, Speeds, Crt, Hardplot, Cpen, X
gu,You

15108 Mlines=Nlinest(Nlines<10)

15114 IF Crt THEW

15120 Line(Nlines,1)=Slope

15126 Line{Nlines,2)=Inter

15132 ENB IF

15138 LINE TYPE 1+(Solid_line=0)*(4+Nlines)

15144 CLIP ¥min,Kmint .97%Kspred,Ymin,Ynint 97%Yspred

15150 PEN Cpen

15156 FOR Dx=0 10 Double

15162 MDUE Mmin,Hmin*SlopetInter-DxxDffsetAmn

15168  ORAM Knax, ¥max#Slope+Inter-Dxx0ffset/Ymm

15174 NEXT Ox

15180 HOUE Hmax,Ymax

15186 LINE TYPE !

15192 PEN Crt

15198 CLIP Kmin,Kmax,Ynin,Yrax

15204 SUBEND

15210 1

16216 |

15222 LettersSUB Letter(Letter$(»),Letter(x) Nphrases,Phrase)
15228 (OPTION BASE 1

15234 COH /Plotboxl/ Hmin,Knax,Ynin,Ymax,Limxi,Linx2,Linyl,Liny2, Rspred,Yspred,Kloc,Yloc, em, Yon, Nx_$,Hy_$, 868, y$, Nx0$, Ny0S, Double
15240 COM /Plotboxia/ Lxl,LxZ,Lyl,Ly2,0ffset

15246 COM /PlotboxZ/ Nxr$,Nyr$,Plotdeu(¥),Pr(»),Plotter,Plotter_dunp,fr,Tht,Lht,Ticksize,R1,Y1,Rend,Yend, Speed$,Crt, Hardplot, Cpen, X
gu,You

15252 DIM R$L323,Nu(4),PSL801,Pn(7,3)

15258 DRTR 1,10,-2,7,10,-1,4,13,-2,4,7,-1,1,4,-2,7,4,-1,9,1,-2
15264 READ Pm(#) 1 plus-or-minus symbol

16270 1

1527 First_letter=l

15282 Clear

15288  GRAPHICS OFF

15294 CLIP OFF

15300 OFF KEY

15306 OFF KBD

15312 !

15318 IF HOT Plotter_dump THEN

15324 Phrase_specssPRINT USING "/,K,/";"(PRESS"8FNCt$8°T0 £SCAPE)"
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15330
15336
15342
15348
15354
15360
15366
15372
15378
15384
15390
153%
15402
15408
15414
15420
15426
15432
19438
15444
15450
15456
15462
15468
15414
15480
15486
15482
15438
15504
15510
15516
15522
15528
15534
15540
15546
15552
15558

15564

15570
15576
15582
15588
15534
15600
15606
15612
15618
15624
15630
15636
15642
15648
15654
15660
15666
15672
15678
15684

PRINT “CHAR.-HEIBHI? (axis-tick labels were”;DROUND(TH,2);*)) [, ROTATIONII"
Retrieve(R$,Nu(*) Ninputs)
{lear
IF Ninputs THEN
H=Nu(1)
Rot=Hu(2)
PRINT H,Rot
IF W1 THEN
Bad_input("CHRARACTER-HLIGHT MUST BEL 30.1%)
b60T0 Phrase_specs
END IF
ELSE
CLIP Hmin,Kmax,Ynin,Ynax
SUBEXTT
END IF
ELSE
Pé=LetterS(Phrase)
K=Letter(Phrase,l)
Y=Letter(Phrase,2)
H=Letter (Phrase,3)
Rot=Letter (Phrase,4)
END IF
i
PEN Cpen
Cs=H
W=RreCs*(1-Hardplot/3.1)
{SIZE Cs,Ar
LDIR Rot
Clear
!
If Hardplot AHD HOT Plotter_dump THEN

PRINT USING *2/,K,2/";*POSITION PEN UITH “BFNHSC'KNOB™)8" (K-direction) OR "8FNHS(“SHIFT-KNOB*)&" (V-direction)...®

PRINT “UHEN PEN IS POSITIONED, PRESS “&FNH$C“K4")R“, THEN TYPE IN PHRASE.
D IF
!
ON KEY 4 LABEL *  READY* 60T0 15900
O KEY 0 LABEL * ENTER X-Y® GOTO 15714
ON KEY 9 LABEL *  ESCAPE® GOTD L_end
{
IF Crt THEN CALL Graph
IF NOT Plotter_dusp THEN
Drx=3+(Kspred/Kmax{.1)+(Kspred/kmax(.01) | for adequate ¥ 519 figs
Dry=3+(YspredAmax{ .1+ (Yspred/Ymax< .01) ¢ °
R=KNOBX
IF Hardplot THEN UHERE X,Y
IF R(=Hnin OR Y{=Ynin OR X)=Rmax OR Y)=Ymax THEN
K=Kmax-Xspred/2xlrt
=Ynax-Yspred/2xCrt
IND IF
HOUE X,Y
END IF
i
IF Crt THEN
SET ECHD K,Y
PRINT TABRY(13,15);"MOUE CURSOR UITH “BFNHSC® KNOB “)3"(X-dir.) or “BFNHS(" SHIFT-KNOB “)8° (Y-dir.),"
PRINT TABRY(13,16);"THEN PRESS “BFNHS(*k4°)8" AND ENTER PHRASL"
RLPHA OX
GRAPHICS O
END IF
QISP TAB(30):"K: “;DROUND(X,Drx);TRBCA6);"Y: *;DROUNDCY,Dry)
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15690
1569
15702
15708
15714
15720
15726
15732
15738
15744
15750
15756
15762
15768
15774
15780
15786
15192
15798
15804
15810
15816
15822
15828
15834
15840
15846
15852
15858
15864
15870
15876
15882
15888
15894
15900
15906
15912
15918
15924
15930
15936
15942
15948
15954
15968
15966
15972
15978
15984
15990
159%
16002
16008
16014
16020
16026
16032
16038
16044

IF Plotter_dup THEN 15936
ON KNOB .1 60SUB 15798
6010 15702
]
I ¥-Y locating
L0oP
DISP "ENTER COOROINATES (X, Y OF LOWER-LEFT CORNER OF PHRASE®;
Retrieve(R$,Nu(x), Ninputs)
EXIT IF Ninputsit
Clunk
6OTG 15900
END LOOP
X¥=Hu(1)
Y=Hu(2)
PRIKT &Y
PEN Cpen
6010 15900
|
STATUS 2,10:0ir
Tot=Yspred«Dir+Kspred*(NOT Dir)
Delta=KNOBX/600xTot /(1 +Hardplot)
IF Dir=0 THEN K=X+Delta
If Dir THEN Y=Y+Delta
IF Lrt THEN
IF B)nax THEN K=Kain
IF ¥)¥max THEN Y=Ynin
IF X(Hmin THEM K=Hnax
IF Y{Yain THEN Y=Ymax
SET ECHD X,Y
ELSE
NOUE K,Y
END IF
DISP TAB(3D);"K: *;DROUND(R,Drx)sTAB(46);"Y: "sDROUNDCY,Dry)
RETURK
{
OFF KBD
OFF KNOB
{lear
HOUE X,¥
IF Crt THEN SET ECHO 2%Rnax,2#¥max
I
LORG 1
IF Crt THEN CALL Rlpha
IF NOT Plotter_dup THEM
LINPUT "PHRASE 10 BE DRAFTED?",P$
END IF
[lear
PRIKT P$
Stripscript(P$)
P$=FlZcon$(0,P$)
L=LENCPS)
|
Charwidth=FNCuidth(Ls,&m,Kloc,Ar,Crt)
Charheight=FNCheight(Cs,Yloc,Ym,Crt)
|
FOR Dx=0 10 Double
IF Dx THER
HOUE KeDffset/kmm,Y+0ffset/Yom
ELSE
IF Crt THEW
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16050 IMOUE 0,-Charheight/4! adjust for fact that LORG 1 starts
16056 braph | character CELL location, not CHAR.
16062 Nphrases=Nphrases+ (Nphrases{25)

16068 Letter$(Nphrases)=P$

16074 Letter(Nphrases,1)=X

16080 Letter (Nphrases, 2)=Y

16086 Letter (Nphrases, 3)=H

16092 Letter (Nphrases, 4)=Rot

16098 If Cpen=0 THEN Mphrases=Nphrases-2

16104 ENO IF

16110 EMDIF

16116 |

16122 IF Plotter_dusp THEN

16128 PEN Cpen

16134 HOUE 8,Y

16140 END IF

16146 IF Hardplot THEN IMOVE -2«Charwidth/15,-6%Charheight/15! to compensate for char.-cell discrepancy

16152 IF POS(PS,CHR$(302)=0 AND POSCPS,CHR$C10))=0 AND POSCPS,"+/-")=0 THEN
16158 LABEL Ps

16164 ELSE

16170 FRRI:LTOL

1617 IF I¢=L-2 THEK

16182 IF PSLT,I+23="+/-" THEN
16188 SYMBOL Pr(e)

16134 =%

16200 6010 16254

16206 END IF

16212 END IF
16218 R=((PSLT, 11=CHR$(30))-(PSLI, I1=CHRE(10) )% 6
16224 IF R THEN

16230 IHOUE -xCharwidth*SIN(Rot),-ReCharheight*SIN(Rot-90)
16236 ELSE
16242 LABEL PSLI,I3;

16248 END IF

16254 NEXT T

16260 END IF

16266 NEXT Dx

16272 UHERE &,Y

1628 PENUP

16284 PEN Crt

16290 LDIR @

16296 IF Crt THER

16302 OFF KEY

16308  URIT 2

16314 fAlpha

16320 END IF

16326 IF HOT Plotter_dump THEN Phrase_specs

16332 L_end: SUBEND

16338 !

16344 1

16350 Polynomial:SUB Polynomial (Ru(x),Yu(x),N,Haxnum, Rnin, max, spred, Cpen, £rt, Pr(x),Prir)
16356 OPTION BRSE 1

16362 1 Up to Sth order polynomial regression on up to 200 points.
16368 | Uneighted for analytical errors.

16374 | A-Rrray is the ¥ Power-Hlatrix,

16380 ! Coef-frray Contains the P+l [oefficients of the Pth-Order Polynomial.
16386 |

16392 DIH Loef(5,1),Suffix$(5)2]

16398 DAIR st,nd,rd,th,th

16404 READ Suffix$(x)
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16410 Clear

16416 DFF KEY

16422 (QFF KBD

16428 IF H>200 THEN

16434 Bad_input(“wesx CRH'T FIT MORE THRN 200 POINTS waxxx®)

16440 SUBERIT

16446 END IF

16452 Max_order=h-1

16458 IF Max_order)4 THEN Max_order=4

16464 PRINT USING "8/,K,2/":"PRESS R NUMBER-KLY (1-"8URLS${Max_order)8") 10 INDICATING THE ORDER OF THE POLYNOMIAL TO BE FIT...”
16470 PRINT “(Press"8FNCt$&"to escape)”

16476 ON KBD 6070 16488

16482 501D 16482

16488 K=FNbet_key

16494 P=K-48

16500 BEEP

16506 OFF KBD

16512 Clear

16518 IF K=-67 THEN SUBEKIT ! CONTINUE key pressed

16524 IF PAD OR >3 THEN 16410 ! illegal key

16530 IF PC1 OR PMax_order THEM

16536  Bad_input("POLYKOMIRL ORDER HUST BE BETWEEN 1 AND "S8URL$(Max_order))

16542 GOTO 16410

16548 END IF

16554

16560 Polycalc(Ru(x),Yu(x),Coef(x) P, 1)

16566 !
16572 FOR J=1 10 Prtr

16578 PRINTER IS Pr(d)

16584  PRINT TABKY(1,3);"BEST-FIT "BURALS(PIBSuffix$(P)8"-ORDER POLYNOMIRL IS:*
16590 PRINT USING "2/,K,8":™Y = "BURL$(DROUND(Coef(1,1),6))
165% FORI=1TOP

16602 IF Coef(1+1,1)¢D THEN PRINT * -*;
16608 IF Coef(I+1,1)>=0 THEN PRINT ™ +";
16614 PRINT URLSCDROUND(RBS(Coef(I+1,1)),6))8"%";
16620 IF T=1 THEN PRINT "K";

16626 IF 1)1 THEN PRINT "X*“BURLS(D);

16632  NEXT I

16638 PRINT

16644 NEKT J

16650 QISP

16656 PRINTER IS CRT

16662 PEN Cpen

16668 IF Crt THEN CALL Graph

16674 Xstart=Xminx(Rmin{)0)+8spred/100%(Xmin=0)
16680 FOR I=Kstart TD Xmax STEP (Xspred)/100
16686  Y=0

16692 IF 1=0 THEN 60O 16752

16698 FOR J=1 10 P+l

16704 Y=Y+Loef(J, D" (J-1)

16710 NEXT J

16716 IF IORstart THEN

16722 0N ERROR 60TO 16752

16728 DRAY L,Y

16734 ELSE

16740 HOVE 1Y

16746 END IF

16752 HEXT 1

16758 PEN O

16764 Rlpha
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16770 DISP "PRESS “8FNCt$&" 10 CONTINUC®
16776  PRUSE

16782  SUBEXIT

16788 !

16794 RETURK

16800 SUBEND

16806 1

16612 !

16818 Expo_fitsSUB Expa_fit(N,Ku(x),Yu(x),Rnin,Kmax,Yuin, Ymax,Crt, Cpen,Pri®), Prir)
16824 OPTION BASE 1

16830 OFF KEY

16836 (lear

16842 2K

16848 Ro=1

16854 ON LRROR G0SUB Next_maxpt
16860  BO=LDG(Yu(Z)/R0)/%u(D)

16866 OFF ERROR

16872 LOOP

16878  DATR 0,0,0,0,0,0

16884  RESTORL 16878

16890  READ FO,A1,B1,82,C1,C2
168% FORI=1 TDN

16302 FO=Yu(I)-AO=LHP (BO*Xu(1))
16908 Al=R1+Yu(1)*2

16914 B2=B2+ (Ku(I *Yy(IN*2
16920 Bi=B1+Ru(D)¥Yu(I)*2

16926 C1=C1-Yu(T)*F0

16932 {2=2-8u( 1 ¥Yu(])xFD
16938 NEXT 1

16944 Count=1+Count

16950  If Count)SO THEM

16956 Cant_fit

16962 SUBERTT

16968  END IF

16974 ON ERROR 6OTO 16956

16980  R1=R1/R0*2

16986  Bi=B1/R0

16992 (1=(1/R0

16998  A2<Bl

17004
17010 R=(C1-B1x{2/82)/(R1-A2%B1/B2)

17016 B=(T2-R2«R)/B2

17022 A=R0-R

17028 B=B0-B

17034 Ra=OROUND(R,S)

17040 Bb=DROUND(B,5)

17046 DISP Ra;TRB(20);Bb

17052 EXIT IF Aa=DROUND(AO,5) OR Bb=DROUNDCBO,S)
17058 AO-R

17064  BO=B

17070 END LOOP

1707 1

17082 OFF ERROR

17088 FOR I=1 10 Prtr

17094  PRINTER IS Pr(D>

17100 PRINT TRBYY(1,3);"BESI-FIT CXPONENTIAL CURVE IS Y = "BURL$(Aa)8"xe*("BURLS(BDLIB w})"
17106 HEXT I

17112 PRINTER IS CRT

17118 PEN Cpen

17124 IF Crt THEN GRAPRICS ON
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17130 FOR R=Kmin T0 ¥max-(¥max-Rmin)/70 STEP (¥nax-Rein)/70
17136 Y=ReERP(B*X)

17142 IF K)Rsin AHD Y)¥nin AND Y(Ymax THEN
17148 DRAU XY

17154 HLSE

17160 HOUE &,Y

17166 END I

17172 BERT X

17178 PEN O

17184 GRAPHICS OFF

17190 DISP °PRESS "BFNCt$8" TO CONTINUE®
17196 PRUSE

17202 SUBEXIT

17208 |

17214 Next_naxpt:Z=2-1

17220 IF Z(3 THEN

17226 Cant_fit

17232 SUBEXIT

1723 EWD IF

17244 RETURN

17250 SUBEND

17256 !

17262 !

17268 Logar_fit:5UB Logar_fit(Xu(x),Yu(*) N, Rein,Kmax,Ynin,Ynax,Crt,Cpen,Pr®),Prir)
17274 OPTION BASE 1

17280 OFF KEY

17286 Clear

17292 4

17298 26

17304 A0=t

17310 ON ERROR GOSUB Next_maxpt
17316 BO=ERPCYw(2)/Ru())

17322 0N ERROR 6070 Bad_logfit
17328 LO0P

17334 DA1A 6,0,0,0,0

17340 RESTORC 17334

17346 READ FO,A1,B1,C1,02
17352 FRI-L 10N

17358 IF Ru(IX{=0 THEN
17364 Cant_fit

17370 SUBEXTT

173% END IF

17382 FO=Yu(I)-RO=LOB(BOxRW(I))
17388 Ri=Ri+Yu(D)*2

1739 B1=Bl+¥u(D)

17400 L1=C1-Yu(I)#i0

17406 C2=L2-f0

17412 MEXT I

17418 Count=1+Count

17424 IF Count)5D THEN

17430 Cant_fit

17436 SUBERIT

M2 INIF

17448 ON ERROR GOTO 17430
1745¢  Ri=R1/R0*2

17460  B2=K=(RO/B0)"2

17466 R2=B1/B0

17472 B1=B1/80

17478 C1=C1/R0

1748¢  C2=C2+R0/B0
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17490 ¢
17496 A=(C1-Bi=C2/B2)/(R1-A2+B1/B2)
17502 B=((2-A2+R)/B2
17508 R=A0-R
17514 B=B0-B
17520 IF B(=0 THEN 8=B0/2 ! guard against negative b-estimate
17526 Ra=0ROUND(A,6)
17532 Bb=DROUND(B,6)
17538 DISP RasTAB(20):Bb
17544 EXIT IF Ra=DROUND(AD,6) OR Bb=DROUND(BG,6)
17550  AG=R
17556 BO=B
17562 END LoOP
17568 1
17574 OFF ERROR
17580 DISP
7586 FOR I=1 10 Prir
17592 PRINTER IS Pr(I)

17598 PRINT TABXY(1,3);"BEST FIT LOGRRITHMIC CURVE IS Y = "BUAL$(Ra)d *LNC*GURLS(BbIE"X)"

17604 NEXT I

17610 PRINTER IS CRY

17616 PEN Cpen

17622 IF Crt THEN GRAPHICS ON

17628 ON ERROR 60TO 17688

17634 FOR K=Kuin 70 Knax-(Keax-Knin)/70 STEP (Knax-Rmin)/70
17640 IF X)0 THEN

17646 Y=ReL05(B*K)

17652 IF X)nin AND Y)Ynin AND Y<Ynax THEM

17658 DRAW X,Y

17664 ELSE
17670 MOVE &Y
17676 END IF

1782  END IF

17688 HEXT X

17694 PIN O

17700 GRAPHICS OFF

17706 DISP “PRESS “BFNCt$8" 10 CONTINUE®
17712 PRUSE

17718 SUBEKIT

1 1

17730 Next_maxpteZ=Z-1
17736 IF 2(3 THEN

17142 (ant_fit

1748 SUBEXIT

1775¢ END IF

17760 RETURN

17766

17772 Bad logfit:0FF ERROR
17778 Cant_fit

17784 SUBEWD

17990 |

1779 |

17802 Cant_fit:SUB Cant_fit
17808 Clunk

17814 PRINT USING *3/,K,/":"wwe SORRY- CANT FIT REQUESTED CURVE TO DATR wax*
17820 WAIT 2

17826 SUBEND

17832 1

17838 |

17844 Get_key:DEF FNGet_key
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17850 DIM Key$[31

17856 ON ERROR 6OTO0 Error

17862 Key$=KBS

17868 L=LEN(Key$)

17874 SELECT L

17880 CASE 1

17886 Keycode=HUH(Key$)

17892 CASE 2

17898 Keycode=-NU(Key$(2,2D)

17904 CASE 3

17910 Keycode=-KiR(Key${3,3D-128

17916 END SELECT

17922 If Keycode=-77 THEN CALL Alpha

17928 If Keycode=-79 THEN DUNP ALPHA

17934 IF Keycodes-76 THEN CALL Graph

17940 RETURN Keycode

17946 1

17952 Error:RETURK 0

17958 FNEND

17964 |

17970 |

17976 StripscriptzSUB Stripscript(S$) | change # to subscript token, CTL- to *
17982 DIM 180803

17988 FOR P=t T0 LEN(S$)

17994 H=NUM(SSCP,PD)

18000  SELECT N

18006 CASE 94 ! *

18012 TSP, PI=CHR$(30) | CIRL *

18018 CRSE 42 !«

18024 T$[P,PI=CHRS(10) 1 CIRL *

18030  CASE 30 ! CIRL *

18036 T$IP,PI=""

18042  CRSE 10 ! CTRL »

18048 T$[P,P1="%"

18054  CASE ELSE

18060 T$LP,P1-=S4LP,P]

18066  END SELECT

18072 HERT P

18078 S8<I$

18084 IF 5%="" THEN S¢=" *

18090 SUBEND

1809 !

18102 !

18108 Even:OEF FHEven(K) | determine whether N is an even integer

18114 IF ABSCKH/Z-INTCN/2)XC1.E-10%N THEN

18120 RETURN 1

18126 ELSE

18132 RETURN 0

18138 [END IF

18144 FHEND

18150 ¢

18156

18162 Helpl:SUB Helpi(Cplot) ! helpscreen for initial (*Begin:®) display

18168 OPTION BASE 1

18174 OIN S$<18)[1601

18180 DATA 0: PRINTER OUTPUT Use the external printer as the output device (taggles with CRT QUIPUT) .$
18186 DRTA 0: CRT QUIRUT Use the [RT as the printer (toggles with PRINTER QUTPUT).$
18192 DATA 1: PLOTTER PLOT  Use the external plotter as the plotting device (toggles with CRT PLOT) .$
18198 DATR 1: CRT PLOT Use the CRT as the plotting device (toggles with PLOTTER PLOT) $
18204 DATR 2: CHOOSE PEX (Plotter-plat only) Select a pen of the external plotter $
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18210 DATR 3: SIRCKED PLOT  (Plotter plot anly) Suppress the ¥-axis label and tick- labels so that it can be stacked on top of a
nother plot that

18216 DRTR has the sare X-axis and K-axis limits.$4: HELP Inucke this HELP screen.$

18222 DATA"S: ADJ. LRABELSIZE (Plotter-plot only) Expand or contract the relative size of the axis- and tick-labels, as well as al
pha-character plotting”

18228 DRTA symbols.$6: ROTATE PLOT (Plotter-plot only) Rotate the plot 90 degrees (toggles with UNROTATED PLOT) 8

18234 OATA 6: UNROTATED PLOT (Plotter-plot only) Use the normal Cunrotated) orientation of the plot (toggles with ROTATE PLOT).$
18240 DRIR 7: PEN SPEED (Plotter-plot only) Select a pen-speed for the external plotter.$

18246 DATAR 8: GET DRTAFILE  Transfer data from a VISICALC file into memory.

19252 DATA SCIRL-C Toggle fron Isochron plotter to Concordia Plotter $CTRL-1 Toggle from Concordia Plotte
r to Isochron Plotter.$

18258 DATR"3: DASH CTICK (Concordia plots only) Use a dash-synbol for the concordia ticks, oriented (with its labels) normal
to the”

18264 DRTR"concordia curve (toggles with CIRCLE CTICK) .$3: CIRCLE CYICK  (Concordia-plots only) Use a small circle for the conco
rdia ticks,”

18270 DATA"with tick-labels oriented horizontal (toggles with DASH CTICK).”

18276 DATR "$9: SIART Enter the axis-names and limits, then start drawing the plot (for a plotter-plot, if you want®
18282 DATA “"to bypass the drawing of the plot-box and labels, press CIRL-k9 instead).*

18288 READ S8<x)

18294 CRLL Helpscreen(5§(#),21)

18300 SUBEND

18306 !

18312 1

18318 Help2:5UB Help2(Cplat)

18324 OPTION BASE 1

18330 DIM S$(17>[1601

18336 DATA 1: ERROR ELLIPSE  Use an open (unshifted) or solid (shifted) error-ellipse as the plotting symbol.$

18342 OATA 3=  POLYGON Use an open (unshifted) or solid (shifted) regular polygon as the plotting symbol. The polygon can
have any number of sides
18348 DATR"and an arbitrary orientation. Star-shaped polygons are also permitted.$4: (OPTIONS Select error-input as percen

t or absolute,”

18354 DRTR"1-signa or 2-sigma; do a polynowial, linear, or log fit to data (ISDPLOT only); store the CRT plot on a disk...$"

18366 DATA 5: SOLID ISOCHRON (Plotter-plot only) Use solid rather than dashed

18372 DRTR 5: PRINT PLOT (CRT-plot only) Dump the CRT plot to the printer $5: SOLIO ISOCHRON (Plotter-plot only) Use solid
rather than dashed

18378 DATR lines to draw isochrons or chords$6: ERASE PEN? (CRT-plot only) toggle between white (normal)

18384 ORIR and erasing pen.$8: GET DATAFILE  Transfer data from a UISICALC file into memory.$

18390 ORTR 6: CHOOSE PEN (Plotter plot ony) Select a different pen from the external plotter.$

18396 DAIR 7= YORKFIT Do a Yorkfit (2-error linear regression) to the plotted data (must have at least 2 points).$

18402 ORTA 9: NEW PLOT Start a completely new plot.$

18414 ORTR CIRL-L Draft a phrase anywhere on the plot $CTRL-P Dump the CRT plot to the printer.$

18420 DAIR CTRL-D Dump the CRT plot to the external plotter $=+08.... Use any keyboard-swubol as a plotting
-synbol .$

18426 DATR CIRL-E Draw the 958-confidence limit error-envelope about the last Yorkfit line.$

18432 DATA CTRL Fs (Concordia-plotter only) Force the next-invoked Yorkfit through an arbitrary age on the concordia-cu
rve $

18438 DATR O: ERROR BOK Use an open (unshifted) or solid (shifted) error-box as the plotting symbol.$
18444 DATA 2: ERROR CROSS  Use an error-cross as the plotting symbol .§

18450 !

18486 IF Cplot THEH REDIM S8(15)

18462 READ S8(»)

18468 CALL Helpscreen(5$(%),21)

18474 SUBEND

18480 !

18486 ¢

18492 Help3:SUB Help3

18498 (OPTION BASE 1

18504 DIM S$(7)(160)

18510 DATA 1: RBS ERRQRS Input errors as their ABSOLUTE values (rather than as PERCENT) $2: X ERRORS Input errors in
PERCENT( rather than
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18516 DRTA their ABSOLUTE values) .$3: 1-SIG6 ERRORS  Input errors at the 1-SIGMA level rather than the 2-SIGHA level $4: 2-SI6 [

RRORS  Input errors

18522 DATR at the 2-SIGNR level rather than the 1-SIGMA level $6: EXPO FIT Fit an exponential curve

18528 ORTR to the data of the form Y=ax["(BxK) $7: L0 FIT fit a logaritimic curve to the data of the form Y=axLN(bx) $
18534 ORTR 8: POLYFIT Fit a polynomial curve to the data.$

18540 DRTA 0: LOAD PLOT Put a CRT plot stored on a disk onto the CRT.$5: STORE PLOT (CRT-plot only) Store the current

CRT graphics on a disk.$

18546 DATA 9: [ESCAPE Return to the calling screen.

18552 RERD 5$(x)

18558 CALL Helpscreen(S$¢(v),21)

18564 SUBEND

18570 |

18576 |

18582 Helpb:SUB Helpb

18588 OPTION BRSE 1

18594 DIM S$(5)[160]

18500 DATR 1: PRINT PLOT Dump the CRT plot to the printer $9: NEW PLOT fibanden this plot and start a new one.$3: AJD
POINTS fdd

18612 OATR more data-points to the plot and pool them with the previously-plotted points for any line- or curve-fitting.$4: CONTIN

'3 Return

18618 DRTA “to the *Select Plotting-Symbol® screen, and don’t pool any additional data-points with previousiy-input points for line
- or curve-fitting."

18624 DRTA *¢5: [RROR ENUVELOPE Draw the 95X-confidence limit error-envelope about the Yorkfit line.”

18630 DAIA "¢8: DELETE POINTS Delete a point from the next line- or curve-fit."®

18636 RERD S8(x)

18642 CBLL Helpscreen(8§(x),21)

18648 SUBEND

18654 |

18660 |

18666 Help5:SUB HelpS

18672 (OPTIDN BASE 1

18678 OIM S$¢5)1601

18684 DRTA "1: MODEL-1 Choose the MODEL-1 Yorkfit as the best~fit line to the data (assumes that analytical error alone is
the cause of the"

18690 ORTA “cbserved scatter, & so weights the points according to their analytical errors).$"

18696 DAIR "2: MODEL-2 Thoose the MODEL-Z Yorkfit as the best-fit line to the data (assuses nothing about the cause of the
scatter, and weights”
18702 DRTR “each point equally) $3: HODEL-3 Choose the MODEL-3 Yorkfit as the best-fit line to the data (assumes that the

points scatter because”

18708 DRIR “of a combination of analytical error and a normally-distributed variation in the initial-ratios)."

18714 READ S$(x)

18720 CRLL Helpscreen(S$(x),21)

18726 SUBEND

18732 ¢

18738 |

18744 Help4=SUB Help(Cplot)

18750 (OPTION BASE 1

18756 DIM S$(B)[160]

18762 ORTA 2: YORKFIT Do a York-type linear regression on the data-points and calculate isochron ages if appropriate.$3:
ADD POINTS 00

18768 OATA include the last-plotted data-points with subsequently-input points for any line- or curve-fitting.$4= NEW POINIS
DON*T include the

18774 ORTR last-plotted points with subsequently-input points for any line- or curve-fitting.$

18780 ORIA 8: OCLETE POINT  Delete a point for the next line- or curve-fit.$3: NEW PLOT fbandon this plot and start a co
npletely new one.$

18786 ORTA CIRL L: Draft a phrase anywhere on the plat.$
18787 DATA CTRL £: Oraw the 95%-confidence limit error-envelope about the last Yorkfit line.
18792 DRTR "$SCIRL f: (Concordia-plotter only) Do a York-type linear regression on the data points, forcing one of th

e concordia- intercepts"
18798 DRTA through an arbitrary age on the concordia curve. [alculate the intercepts and errors.
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18804 IF HOT Cplot THEM REOIM 5$(6)

18810 RERD S$(x)

18816 CALL Helpscreen(S$(x),21)

18822 SUBEND

18828 |

18834 !

18840 Pb_pb_age:zSUB Pb_pb_age(R?6,Age,OPTIONAL R76_err,Age_err,Hi_age,Lo_age)
18846 ! calculate Pb-207/206 age and (optional) error

18852 OPTION BASE {

18658 OIM Pb_pb_age(3)

18864 U238_235-137.88

18870 Llanbda238=1.55125E-4

18676 Lanbda235-9.8485-4

18882 fige=0

18888 IF NPAR=6 THEN Calc_errs=1

18894 MAT Pb_pb_age= (O

18900 !

18906 FOR I=2-Calc_errs T0 2¢Calc_errs

18912 R=R76

18918 IF Calc_errs THEN

18924 R=Re{I-2)#R%_err

18330 INDIF

18936 IF R>.0156 AND R(1.9 THEN

18942 Trial_t=4500%(SEN(-(1/2)+ (R).anbda235/(Lanbda238*U238_235)))+(R).7))
18948 !

18954 Change=1

18960 REPERT

18966 T=Lanbda238*EXP(Trial _t*(Lanbda238-Lanbda235)) Lanbda235

18972 T=LO6(1+(EXP(Trial_t*Lanbda238)-1-F(EXP(Trial_txLanbda235)-1))/(1/(U238_235%R)-F)) /Lanbda235
18978 Change=RBS(T-1rial_t)

18984 Trial_t=1

18990 UNTIL Change<.01

18996 Pb_pb_age(D)=1

19002 ENDIF

19008 NEXT I

19014 Rge=Pb_pb_age(2)

19020 IF HPAR=6 THEN

19026 Hi_age=OROUND(Pb_pb_age(3),3)

19032 Lo_age=DROUND(PL_pb_age(1),3)

19038 IF Hi_age AND Lo_age THEN Rge_err=(Hi_age-Lo_age)/2

19044 END IF

15050 !

15056 SUBEND

19062

19068 1

19074 ConcordiazSUB Concordia

13080 OPTION BRSE 1

13086 COM /Plotbox1/ Rmin,Knax,Y<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>